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PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

MODERN PHYSICS

1. The intensity of direct sunlight befor it passes through the
earth's atmosphere is 1.4kW | m?. If it is completely absorbed, find the

corresponding radiation pressure.

° Watch Video Solution

2. An electron is accelerated by a potential difference of 25 volt

. Find the de- Broglie wavelength associated with it.



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Kw2rq5e17L4I
https://dl.doubtnut.com/l/_idWqk2Ge6YAt

I & Watch Video Solution ]

3. A partical of mass M at rest decays into two Particles of masses
my and mgy having non-zero velocities. The ratio of the de - Broglie
wavelengths

of the particles A\; | Ay is

(a)ml/mz (b)m2/m1 (C)'I(d)\/,_z/\/T].

° Watch Video Solution

4.The energy of a photon is equal to the kinetic energy of a
proton. The energy of the photon is E. Let A;be the de-Broglie wavelength

of the

A
proton and A2 be the wavelength of the photon. The ratio 2L s
2

proportional to

(@)E’ (b) EY/? (c) E~' (d)E 2

° Watch Video Solution



https://dl.doubtnut.com/l/_idWqk2Ge6YAt
https://dl.doubtnut.com/l/_sRoJ6Ti1NVX7
https://dl.doubtnut.com/l/_LwSlPg04j4ZF
https://dl.doubtnut.com/l/_eL9I4ryuvrb8

5. An a- particle and a proton are accelerated from rest by a potential
difference of 100V. After this, their de-Broglie wavelengths are A,

A
and )\, respectively. The ratio )\—p, to the nearest integer, is.
a

o Watch Video Solution

6. The potential energy of a partical varies as
Ulz)=Eyf r 0<2z<1 =0forz>1For0<z<1 de
Broglie wavelength is A; and for xgt the de-Broglie wavelength is As.

A
Total energy of the partical is 2E 0. find )\—1
2

o Watch Video Solution

7.Using the known values for haydrogen atom, calculate
.(a) radius of thirdj orbit for Li*?
. (b) speed of electron in fourth orbit for He™t

.(c) angular momentum of electron in 3rd orbit of He™.


https://dl.doubtnut.com/l/_eL9I4ryuvrb8
https://dl.doubtnut.com/l/_JeqJNwpjozyQ
https://dl.doubtnut.com/l/_oVb0EbqNo1ah

A.0.53A2.19 x 10°m /s 3(i)
2
6 h
B.1.59A 2.19 x 10°m /s 3( ——
3m
6 h
C.1.59A 2.19 x 10 °m /s 3 pm

D. 1.59A 2.19 x 10°m /s 3<i)
2m

Answer: D

° Watch Video Solution

8. A doubly ionized lithium atom is hydrogen like with atomic

.number 3. Find the wavelength of the radiation to excite the electron in
.Li + + form the first to the third Bohr orbit. The ionization energy of
the hydrogen

.Atom is 13.6V.

° Watch Video Solution



https://dl.doubtnut.com/l/_oVb0EbqNo1ah
https://dl.doubtnut.com/l/_UD7HX9x7A2p1

9. Find variation of angular speed and time period of single

. electron of hydrogen like atoms with n and Z.

° Watch Video Solution

10. find kinetic energy, electrostatic potential energy and total
. energy of single electron in 2nd excited state of Li "% atom.
AE= —13.6eV K. E = 13.6eV P. E = 27.2eV
B.E =13.6eV K. E = 13.6eV P. E = 27.2eV
CE= —13.6eV K. E=13.6eV P.E = —27.2eV

D.E =13.6eV K. E = 13.6eV P. E = — 27.2eV

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dvzjgT0I6eiv
https://dl.doubtnut.com/l/_220TnmBaZPX3

11. Find the kinetic energy, potential energy and total energy in
first and second orbit of hydrogen atom if potential energy in first orbit is
taken

to be zero.

° Watch Video Solution

12. A small particle of mass m moves in such a way that the

potential energy U = ar?, where a is constant and r is the distance of
the

particle from the origin. Assuming Bhor model of quantization of angular

momentum and circular orbits, find the rodius of nth allowed orbit.

° Watch Video Solution

13. Calculate (a) the wavelength and (b) the frequencey of the Hf

line of the Balmer series for hydrogen.

I o Watch Video Solution


https://dl.doubtnut.com/l/_slvcOIBXyFNb
https://dl.doubtnut.com/l/_tB0AciejzpGN
https://dl.doubtnut.com/l/_r01hNExtFciR

14.Find the largest and shorted wavelengths in the Lyman
series for hydrogen. In what region of the electromagnetic spectrum does
each

series lie?

° Watch Video Solution

15. In a hypothetical atom, mass of electron is doubled, value
of atomic number is Z = 4. Find wavelength of photon when this
electron jumps

from 3rd excited state to 2nd orbit.

° Watch Video Solution

16. Find the cut off walelength for the continuous X - rays coming

form an X-ray tube operating at 40 kv.

| e |


https://dl.doubtnut.com/l/_r01hNExtFciR
https://dl.doubtnut.com/l/_t4GNNawg0f1D
https://dl.doubtnut.com/l/_3hQM99gZjB34
https://dl.doubtnut.com/l/_VVfrWcCuDm2K

I & Watch Video Solution

17. Use Moseley's law with b =1 to find the frequency of the K, X-ray of
La(Z = 57) if the frequency of the K, X-ray of Cu(Z = 29) is known to

be1- 88 x 10'8 Hz.

° Watch Video Solution

18. Electrons with de - Brogli wavelengtyh X fall on the target in

an X-ray tube.The cut off wavelength of the emitted Xrays is

2me)? 2h
(@) Ao = 3 (b)Ao = —
me

2m2c2\3

(C ) )\OT (d))\o = /\

o Watch Video Solution

19. Electrons with energy 80keV are incident on the tungsten target of
an X - rays tube , k- shell electrons of tungsten have 72.5keV energy X-

rays emitted by the tube contain only


https://dl.doubtnut.com/l/_VVfrWcCuDm2K
https://dl.doubtnut.com/l/_IJ7ON16DtayR
https://dl.doubtnut.com/l/_qfexOYsWtVae
https://dl.doubtnut.com/l/_66KM1QQDr79A

o Watch Video Solution

20. A metal plate is placed 5m from a monchromatic ligth

soure whose power output is 10 ~3W. Consider that a given ejected
photoelectron may collect its energy from a circular area of the plate as
large as

ten atomic diameters 10~ m in radius. The energy required to remove
an electron through the metal surface is about 5.0 eV. Assuming light to
be a

wave, how long would it take for such a 'target' to soak up this much
energy

from such a light source.

o Watch Video Solution

21. The photoelectric work - function of potassium is 2.3 eV. If light
having a wavelength of 2800A falls on potassium, find

(a) the kinetic energy in electron volts of the most energetic electrons


https://dl.doubtnut.com/l/_66KM1QQDr79A
https://dl.doubtnut.com/l/_EL7qOTRLwiwb
https://dl.doubtnut.com/l/_qwPVhnVMekun

ejected.

(b) the stopping potential in volts.

o Watch Video Solution

22. When a beam of 10.6 eV photons of intensity 2.0W /m? falls

on a platinum surface of area 1.0 x 10 *m? and work function 5.6 eV,
0.53% of

the incident photons eject photoelectrons. Find the number of
photoelectrons

emitted per second and their minimum and maximum energy (in eV). Take

leV = 1.6 x 10~ J.

o Watch Video Solution

23. Maximum kinetic energy of photoelectrons from a metal
surface is Ky when wavelngth of incident light is A. If wavelength is

decreased


https://dl.doubtnut.com/l/_qwPVhnVMekun
https://dl.doubtnut.com/l/_ePr8h1cg6Sry
https://dl.doubtnut.com/l/_AVI8goDgm10C

to A | 2, the maximum kinetic energy of photoelectrons becomes

(a) = 2K0 (b) > 2K0 (C) < 2K0

o Watch Video Solution

24. Intensity and frequency of incident light both are doubled.

Then, what is the effect on stopping potential and saturation current.

o Watch Video Solution

25. When a monochromatic point source of light is at a distance

of 0.2 m from a photoelectric cell, the cut off voltage and the saturation
current

are respectively 0.6 V and 18.0 mA. If the same source is placed 0.6 m away
from the photoelectric cell, then

(a) the stopping potential will be 0.2 V

(b) the stopping potential will be 0.6 V

(c) the saturation current will be 6.0 mA

(d) the saturation current will be 2.0 mA


https://dl.doubtnut.com/l/_AVI8goDgm10C
https://dl.doubtnut.com/l/_lfSHgAMOWw8I
https://dl.doubtnut.com/l/_I9DKlojyMUVC

° Watch Video Solution

26.The threshold wavelength for photoelectric emission for a material is
5200A°. Will the photoelectrons be emitted when this material is

illuminated with monochromatic radiation from 1 watt ultra violet lamp?

° Watch Video Solution

27. Mass number of a nucleus X is A and atomic number is Z. Find mass
number and atomic number of the new nucleus (say Y) after the emission

of m-alpha particles and n-beta particles.

° Watch Video Solution

28. At time t = 0, number of nuclei of a radioactive substance are 100. At

t = 1 s these numbers become 90. Find the number of nuclei at t = 2s.

° Watch Video Solution



https://dl.doubtnut.com/l/_I9DKlojyMUVC
https://dl.doubtnut.com/l/_0YBdk4eqN6va
https://dl.doubtnut.com/l/_P60R765Gymyj
https://dl.doubtnut.com/l/_z9R7EPHfYiNZ

29. At time t = 0, activity of a radioactive substance is 1600 Bq, at t=8 s

activity remains 100 Bq. Find the activity at t=2 s.

° Watch Video Solution

30. From a radioactive substance n; nuclei decay per second at an instant
when total number of nuclei are n,. Find half-life of the radioactive

substance.

° Watch Video Solution

31. Half-life of a radioactive substance is T. At time t 1 activity of a
radioactive substance is R; and at time %5 it is Rs. Find the number of

nuclei decayed in this interval of time.

° Watch Video Solution



https://dl.doubtnut.com/l/_z9R7EPHfYiNZ
https://dl.doubtnut.com/l/_A1HctJNSlaR0
https://dl.doubtnut.com/l/_ZCjrzj0N4G7F
https://dl.doubtnut.com/l/_AXDqPp7y1UOg

32. Two radioactive X; and X, have decay constants 10\ and A
respectively . If initially they have the same number of nuclei, then the

ratio of the number of nuclei of X; to that of X,will be 1 /e after a time .

o Watch Video Solution

33.The half-life period of a radioactive element x is same as the mean life
time of another radioactive element y. Initially, both of them have the
same number of atoms. Then,

(a) x and y have the same decay rate initially

(b) x and y decay at the same rate always

(c) y will decay at a faster rate than x

(d) x will decay at a faster rate thany

o Watch Video Solution

34. A radioactive sample consists of two distinct species having equal

number of atoms initially. The mean life of one species is 7 and that of


https://dl.doubtnut.com/l/_OrM2O8TOPpP2
https://dl.doubtnut.com/l/_uDCSAlF7mvgl
https://dl.doubtnut.com/l/_LdeZuuZiUgGl

the other is 57. The decay products in both cases are stable. A plot is
made of the total number of radioactive nuclei as a function of time.
Which of the following figure best represents the form of this plot?

(a), (b), (c), (d)

L

L

o Watch Video Solution

35. A radio nuclide X is produced at constant rate a. At time ¢t = 0,
number of nuclei of X are zero. Find

(a) the maximum number of nuclei of X.

the number of nuclei at time t.

Decay constant of X is A.

o Watch Video Solution

36. In the above problem if each decay produces Ej energy, then find
(a) power produced at time t

(b) total energy produced upto time t


https://dl.doubtnut.com/l/_LdeZuuZiUgGl
https://dl.doubtnut.com/l/_LkV2mIPfrQb1
https://dl.doubtnut.com/l/_6bApQjq380TK

o Watch Video Solution

37. Find the increase in mass of water when 1.0kg of water absorbs

4.2 x 10% J of energy to produce a temperature rise of 1K.

o Watch Video Solution

38. In the fusion reaction _ 1°H +2 H —3 He +} n, the masses of
deuteron, helium and neutron expressed in amu are 2.015, 3.017 and 1.009
respectively. If 1 kg of deuterium undergoes complete fusion, find the

amount of total energy released. 1amu = 931.5MeV /2.

o Watch Video Solution

39. A nucleus with mass number 220 initially at rest emits an a-particle. If
the Q-value of the reaction is 5.5 MeV, calculate the kinetic energy of the
a-particle.

(@) 4.4 MeV (b) 5.4 MeV (c) 5.6 MeV (d) 6.5 MeV


https://dl.doubtnut.com/l/_6bApQjq380TK
https://dl.doubtnut.com/l/_KhHQy0WxDUSp
https://dl.doubtnut.com/l/_vzRhgzwG97PV
https://dl.doubtnut.com/l/_wx6JlybWalTX

o Watch Video Solution

40. Binding energy per nucleons vs mass curve for nucleus is shown in
the figure W, X, Yand Z are four nuclei indicated on the curve . The

process that would release energy is
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o Watch Video Solution

41. A star initially has 10*° deuterons. It produces energy via the
processes _ 1H? +, H?> -, H? +p and _ 1H? +; H? —, He* + n.

If the average power radiated by the star is 10'% w, the deuteron supply


https://dl.doubtnut.com/l/_wx6JlybWalTX
https://dl.doubtnut.com/l/_pstS875M9v8L
https://dl.doubtnut.com/l/_BgpjHM3Ni7u4

of the star is exhausted in a time of the order of
(a) 10%s (b) 10°s (c) 10™s

The masses of the nuclei are as follows

M(H?) = 2.014 amu, M(n) = 1.008 amu,

M(p) = 1.007 amu,M (He") = 4.001amu

o Watch Video Solution

42. Assume that the nuclear binding energy per nucleon (B/A) versus
mass number (A) is as shown in figure. Use this plot to choose the correct
choice(s) given below.

(@) Fusion of two nuclei with mass numbers, lying in the range of
1 < A < 50 will release energy.

Fusion of two nuclei with mass numbers lying in the range of
51 < A < 100 will release energy.

(c) Fission of a nucleus lying in the mass range of 100 < A < 200 will
release energy when broken into two equal fragements.

(d) Fission of a nucleus lying in the mass range of 200 < A < 260 will


https://dl.doubtnut.com/l/_BgpjHM3Ni7u4
https://dl.doubtnut.com/l/_nNFAbaVNA6rb

release energy when broken into two equal fragments.

l 1 — A
100 200

o Watch Video Solution

Example Type 1

1. A proton is fired from very for away towards a nucleus with charge Q =
120 e, where e is the electronic charge. It makes a closest approach of

10fm to the nucleus. The de - Broglie wavelength (in units of fm) of the


https://dl.doubtnut.com/l/_nNFAbaVNA6rb
https://dl.doubtnut.com/l/_bB0JABLqZQe3

proton at its start is [ take the proton mass,

m, = (5/3x 10 *"kg,h < =4.2x10""J - s/C,

=9 x 10°m /F,1fm =10~
4:71'60

° Watch Video Solution

2. Find de-Broglie wavelength of single electron in 2 nd orbit of hydrogen

atom by two methods.

° Watch Video Solution

3. At a given instant there are 25% undecayed radioactive nuclei in a
sample. After 10 s the number of undecayed nuclei reduces to 12.5%.
Calculate

(a) mean life of the nuclei,

(b) the time in which the number of undecayed nuclei will further reduce

to 6.25% of the reduced number.

° Watch Video Solution



https://dl.doubtnut.com/l/_bB0JABLqZQe3
https://dl.doubtnut.com/l/_xYbyr8Boo8kI
https://dl.doubtnut.com/l/_ChLONh0iAAnv

4. A radioactive element decays by 8 — emission. A detector records n
beta particles in 2 s and in next 2 s it records 0.75 n beta particles. Find
mean life correct to nearest whole number. Given In |2| = 0.6931, In

13| = 1.0986.

o Watch Video Solution

5. A small quantity of solution containing Na* radio nuclide (half-life=15
h) of activity 1.0 microcurie is injected into the blood of a person. A
sample of the blood of volume 1em?® taken after 5h shows an activity of
296 disintegrations per minute. Determine the total volume of the blood
in the body of the person. Assume that the radioactive solution mixes
uniformly in the blood of person.

(1 curie = 3.7 x 10' disintegrations per second)

o Watch Video Solution



https://dl.doubtnut.com/l/_ChLONh0iAAnv
https://dl.doubtnut.com/l/_jJfxBtH7R3Ex
https://dl.doubtnut.com/l/_UYhRQoHFeJgl

6. A radioactive nucleus X decays to a nucleus Y with a decay constant
Ax = 0.1s ™!, Y further decays to a stable nucleus Z with a decay
constant

Ay = 1/30s 1. Initially, there are only X nuclei and their number is
Ny = 10%. set up the rate equations for the populations of X, Y and Z.
The population of Y nucleus as a function of time is given by
Ny (t) = {NoAx /(Ax — Ay)}exp( — Ayt) — exp( — Axt)].

Find the time at which Ny is maximum and determine the population X

and Z at that instant.

° Watch Video Solution

Example Type 2

1. The electirc potential between a proton and an electron is given by

r ) .
V =V, € — , where r 0 is a constant. Assuming Bhor model to be
To

applicable, write variation of r, with n, being the principal quantum

1
number. (a) 7, x n (b) r, x — (c) 7"721 (d)yr, x —
n n2


https://dl.doubtnut.com/l/_Nq25SZku6ii6
https://dl.doubtnut.com/l/_QJOwaZQrz9Ys

o Watch Video Solution

2. Imagine an atom made up of a proton and a hypothetical particle of
double the mass of the electron but having the same charge as the
electron . Apply the Bohr atom model and consider all possible
transitions of this hypothetical particle that will be emitted level . The
longest wavelength photon that will be emitted has longest wavelength
A (given in terms of the Rydberg constant R for the hydrogen atom)

equal to

o Watch Video Solution

3. The recoil speed of a hydrogen atom after it emits a photon is going

form n=5 state to n =1 state is .... m/s.

o Watch Video Solution



https://dl.doubtnut.com/l/_QJOwaZQrz9Ys
https://dl.doubtnut.com/l/_RXMSbIrI4Rcc
https://dl.doubtnut.com/l/_2oWyOf4TyV0a

4. A hydrogen like atom (described by the Borh model) is observed to
emit six wavelength, originating from all possible transitions between a
group of levels. These levels have energies between - 0.85 eV and 0.544 eV
(including both these values). (a)Find the atomic number of the atom.

(b) Calculate the smallest wavelength emitted in these transitions.

( Take, hc =1240 eV - nm, ground state energy of hydrogen atom =-13.6 eV)

o Watch Video Solution

5. A hydrogen like atom number Z is in an excited state of quantum
number 2n. It can emit a maximum energy photon of 204 eV. If it makes a
transition ot quantum state n, a photon of energy 40.8 eV is emitted.
Find n, Z and the ground state energy (in eV) of this atom. Also calculate

the minimum energy of hydrogen atom is -13.6 ev.

o Watch Video Solution



https://dl.doubtnut.com/l/_d2eltzeved3z
https://dl.doubtnut.com/l/_U7LEAs5mLwpb

6. A hydrogen like atom (atomic number Z) is in a higher excited state of
quantum number n. The excited atom can make a transition ot the first
excited state by successively emitting two photons of energy 10.2 eV and
17.0 eV, respectively. Alternatively, the atom from the same excited state
can make a transition to the second excited state by successively emitting
two photons of energies 4.25 eV and 5.95 eV, respectivley Determine the

values of n and Z. (lonization energy of H-atom = 13.6 eV)

o Watch Video Solution

7.In a nuclear reactor ~ 235U undergoes fission liberating 200 MeV of
energy. The reactor has a 10% efficiency and produces 1000 MW power. If
the reactor is to function for 10 yr, find the total mass of uranium

required.

o Watch Video Solution



https://dl.doubtnut.com/l/_13J2zeuceoLx
https://dl.doubtnut.com/l/_H456KoPZHS1X

8. The element curium _ 96>*Cm has a mean life of 10*3s. Its primary
decay modes are spontaneous fission and a-decay, the former with a
probability of 8% and the later with a probability of 92%, each fission
releases 200 MeV of energy. The masses involved in decay are as follows

_ 96**8Cm = 248.072220u,

_ 94" p, — 244.064100u and _ 2*He = 4.002603u. Calculate the

power output from a sample of 10%° Cm atoms. (1u = 931MeV /c?)

o Watch Video Solution

9. A nucleus X, initially at rest, undergoes alpha-decay according to the
equation.

_924X 228 Y t

(a) Find the values of A and Z in the above process.

(b) The alpha particle produced in the above process is found in move in
a circular track of during the process and the binding energy of the

parent nucleus X.


https://dl.doubtnut.com/l/_3YyP6V2DT4pk
https://dl.doubtnut.com/l/_fkJbG2ge4aWV

Given that m(Y") = 228.03u, m(_0"1n)=1.009um( _ 2*He) = 4.003u, m(

_1MH)=1.008u’

° Watch Video Solution

10. It is proposed to use the nuclear fusion reaction,

_1’H +? H —3 He

in a nuclear reactor 200 MW rating. If the energy from the above reaction
is used with a 25 per cent efficiency in the reactor, how many grams of
deuterium fuel will be needed per day?(The masses of _ 12H and ' 2"4He
are 2.0141 atommic mass units and 4.0026 atomic mass units

respectively.)

° Watch Video Solution

Example Type 3


https://dl.doubtnut.com/l/_fkJbG2ge4aWV
https://dl.doubtnut.com/l/_ySEVToQW5Hk4

1. Determine the energy of the characteristic X-ray (Kﬂ) emitted from a
tungsten (Z = 74) target when an electron drops from the M-shell (n=3) to

a vacancy in the K-shell (n=1)

o Watch Video Solution

2. The potential difference applied to an X-ray tube is 5k V and the current
through it is 3.2 mA. Then, the number of electrons striking the target per

second is. (a) 2 x 10'% (b) 5 x 10°% (c) 1 x 10'7 (d) 4 x 10'°.

o Watch Video Solution

3. Highly energetic electron are bombarded in a target of an element
containing 30 neutrons Tne ratio of nucleus to that of Helium nucleus is
(14)1/3 . Find (a) atomic number of the nucleus (b) the frequency of k,
line of the X- rays producted

(R=11x 10"m ! and ¢ = 3 x 108m/s)

I o Watch Video Solution


https://dl.doubtnut.com/l/_Wt8C0PMuGxjQ
https://dl.doubtnut.com/l/_8hxvSGcF9pqq
https://dl.doubtnut.com/l/_lv4Nkxmo4KUM

4. Stopping potential of 24, 100, 110 and 115 k V are measured for
photoelectrons emitted from a certain element when it is radiated with
monochromatic X-ray . If this element is used as a target in an X-ray

tube,what will be the wavelength of K|, - line?

° Watch Video Solution

Example Type 4

1. A monochromatic light soure of frequency f illuminates a metallic
surface and ejects photoelectrons. The photoelectrons having maximum
energy are just able to ionize the hydrogen atoms in ground state. When
the whole experiment is repeated with an incident radiation of frequency
5 . .

Ef’ the photoelectrons so emitted are able to excite the hydrogen atom
beam which then emits a radiation of wavelength 1215A. (a) What is the

frequency of radiation? (b) Find the work- function of the metal.

. l


https://dl.doubtnut.com/l/_lv4Nkxmo4KUM
https://dl.doubtnut.com/l/_3YRSFmu6jFXA
https://dl.doubtnut.com/l/_tJc7xT0PStFN

l @ yvatch video >olution ]

2. The graph between 1 /X and stopping potential (V) of three metals
having work- functions ®;, ®, and ®3 in an experiment of photoelectric
effect is plotted as shown in the figure. Which of the following
statement(s) is/are correct? (Here, A is the wavelength of the incident
ray). (a) Ratio of work functions ¢;:¢y: 3 = 1:2:4 (b) Ratio of work
functions ¢1: ¢o: ¢p3 = 4:2:1 (c ) tan @ is directly proportional to hc / e,
where h is Planck constant and c is the speed of light (d) The violet colour

light can eject photoelectrons from metals 2 and 3.

Vi

Metal 1 Metal2 Metal 3

0 ,
0.001 0.002 0.004 1/A pm~!

o Watch Video Solution



https://dl.doubtnut.com/l/_tJc7xT0PStFN
https://dl.doubtnut.com/l/_bEJmwdINtdM5
https://dl.doubtnut.com/l/_5haJ5UnLvKq2

3. A beam of light has three wavelengths 4144A, and 6216A with a total
instensity of 3.6 x 10 3Wm 2 equally distributed amongst the three
wavelengths. The beam falls normally on an area 1.0cm? of a clean
metallic surface of work function 2.3 eV. Assume that there is no loss of

light by reflection number of photoelectrons liberated in two seconds.

° Watch Video Solution

Miscellaneous Examples

1. Two metallic plate A and B , each of area 5 x 10~ *m?

, are placed
parallel to each at a separation of 1cm plate B carries a positive charge
of 33.7 x 10" '2C' A monocharonatic beam of light , with photoes of
energy 5eV each , starts falling on plate A at t = 0 so that 10'® photons
fall on it per square meter per second. Assume that one photoelectron is
emitted for every 10% incident photons fall on it per square meter per

second. Also assume that all the emitted photoelectrons are collected by

plate B and the work function of plate A remain constant at the value


https://dl.doubtnut.com/l/_5haJ5UnLvKq2
https://dl.doubtnut.com/l/_rSagMJq9v4gi

2eV Determine

(a) the number of photoelectrons emitted up to 7 = 10s,

(b) the magnitude of the electron field between the plate A and B at
1 = 10s, and

(c ) the kinetic energy of the most energotic photoelectrons emitted at
t = 10s whenit reaches plate B

Negilect the time taken by the photoelectrons to reach plate B Take

g0 = 8.85 x 10 2C2N — m?

o Watch Video Solution

2. Photoelectrons are emitted when 400 nm radiation is incident on a
surface of work - function 1.9 eV. These photoelectrons pass through a
region containing a-particles. A maximum energy electron combines with
an a -particle to from a He™ ion, emitting a single photon in this
process. He ™ ions thus formed are in their fourth excited state. Find the
energies in eV of the photons lying in the 2 to 4 eV range, that are likely
to be  emitted during  and after  the  combination.

[Take, h = 4.14 x 10~ eV — 5]


https://dl.doubtnut.com/l/_rSagMJq9v4gi
https://dl.doubtnut.com/l/_GomxKMaEQEzc

o Watch Video Solution

3. Light form a dicharge tube containing hydrogen atoms falls on the
surface of a piece of sodium. The kinetic energy of the fastest
photoelectrons emitted from sodium is 0.73 eV. The work function for
sodium is 1.82 eV. Find (a) the energy of the photons causing the
photoelectrons emission.

(b) the quatum numbers of the two levels involved in the emission of
these photons.

(c) the change in the angular momentum of the electron in the hydrogen
atom, in the above transition, and

(d) the recoil speed of the emitting atom assuming it to be at rest before

the transition. (lonization potential of hydrogen is 13.6 eV.)

o Watch Video Solution

4.If an X-ray tube operates at the voltage of 10kV, find the ratio of the de-

broglie wavelength of the incident electrons to the shortest wavelength


https://dl.doubtnut.com/l/_GomxKMaEQEzc
https://dl.doubtnut.com/l/_SUDXvsTPbLxH
https://dl.doubtnut.com/l/_om9wgnWhuWIw

C
of X-ray producted. The specific charge of electron is 1.8 x 10 9

° Watch Video Solution

5. The wavelength of the first line of Lyman series for hydrogen is

identical to that of the second line of Balmer series for some hydrogen

like ion x. Calculate the atomic no of ion

Al

B.3

C.4

D.2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_om9wgnWhuWIw
https://dl.doubtnut.com/l/_PswS32hQSwva

6. A moving hydrogen atom makes a head on collision with a stationary
hydrogen atom. Befor collision both atoms are in in ground state and
after collision they move together. What is the minimum value of the
kinetic energy of the moving hydrogen atom, such that one of the atoms

reaches one of the excited state?

o Watch Video Solution

7. An imaginary particle has a charge equal to that of an electron and
mass 100 times tha mass of the electron. It moves in a circular orbit
around a nucleus of charge + 4 e. Take the mass of the nucleus to be
infinite. Assuming that the Bhor model is applicable to this system.
(a)Derive an experssion for the radius of nth Bhor orbit. (b) Find the
wavelength of the radiation emitted when the particle jumps from fourth

orbit to the second orbit.

o Watch Video Solution



https://dl.doubtnut.com/l/_BgkCnpdQMyw7
https://dl.doubtnut.com/l/_TMB3j08K21ZV

8. The energy levels of a hypothetical one electron atom are given by

18.0
E, = — eV

n2

where n =1,2,3,... (a) Compute the four lowest energy levels and construct
the energy levels diagram. (b) What is the first excitation potential (c )
What wavelength (A) can be emitted when these atoms in the ground
state are bombarged by electrons that have been accelerated through a
potential difference of 16.2 V? (e) what is the photoelectric threshold

wavelength of this atom?

o Watch Video Solution

9. In a photocell the plates P and Q have a separation of 5 cm, which are
connected through a galvanometer without any cell. Bichromatic light of
wavelengths 4000A and 6000A are incidenton plate Q whose work-
functionis 239 eV. If a uniform magnetic field B exists parallel to the
plates, find the minimum value of B for which the galvanometer shows

zero deflection.

o Watch Video Solution



https://dl.doubtnut.com/l/_1Q3UKMEOrh1K
https://dl.doubtnut.com/l/_rX0vyrmQbcD2

10. Find the minimum kinetic energy of an a-particle to cause the reaction
" 14N (e, p)”O. The masses of "~ 14N, "~ 4He, "~ 1H and "~ 170 are

respectively 14.00307u, 4.00260u, 1.00783u and 16.99913u.

o Watch Video Solution

11. Neon-23 decays in the following way,

_10®Ne =2 Na+° e+

Find the minimum and maximum kinetic energy that the beta particle
( (- 1)Oe> can have. The atomic masses of "~ 23Ne and " 23Na are

22.9945u and 22.9898u, respectively.

o Watch Video Solution

12. The mean lives of an unstable nucleus in two different decay processes
are 1620 yr and 405 yr, respectively. Find out the time during which three-

fourth of a sample will decay.


https://dl.doubtnut.com/l/_rX0vyrmQbcD2
https://dl.doubtnut.com/l/_K1Ya3ze2x20D
https://dl.doubtnut.com/l/_Q6jMhUOGtO7R
https://dl.doubtnut.com/l/_EvgEvGOV3TS1

o Watch Video Solution

13. In the chemical analysis of a rock the mass ratio of two radioactive
isotopes is found to be 100: 1. The mean lives of the two isotopes are
4 x 10° years and 2 x 10° years, respectively. If it is assumed that at the
time of formation the atoms of both the isotopes were in equal
propotional, calculate the age of the rock. Ratio of the atomic weights of

the two isotopes is 1.02: 1.

o Watch Video Solution

14. A proton is bombarded on a stationary lithium nucleus. As a result of
the collision, two a-particles are produced. If the direction of motion of
the a-particles with the initial direction of motion makes an angles
cos " !(1/4), find the kinetic energy of the striking proton. Given, binding
energies per nucleon of Li” and He* are 5.60 and 7.06 MeV, respectively.

(Assume mass of proton ~ mass of neutron).

o Watch Video Solution



https://dl.doubtnut.com/l/_EvgEvGOV3TS1
https://dl.doubtnut.com/l/_t3kjcx4eo9qA
https://dl.doubtnut.com/l/_zzDplB43cER5

15.A " 7Li target is bombarded with a proton beam current of 10~ A
for 1 hour to produce ~ Be of activity 1.8 x 10® disintegrations per
second.

Assuming that ~ 7Be radioactive nucleus is produced by bombarding

1000 protons, determine its half-life.

o Watch Video Solution

16. A 118Cd radio nuclide goes through the transformation chain.
U80d ——18 1 — 118 Sn(stable)
30 min 45 min
The half-lives are written below the respective arrows. At time ¢ = 0 only

Cd was present. Find the fraction of nuclei transformed into stable over

60 minutes.

o Watch Video Solution



https://dl.doubtnut.com/l/_zzDplB43cER5
https://dl.doubtnut.com/l/_MQ5fhEzmjj9w
https://dl.doubtnut.com/l/_HveCLPsiFnTQ

17. Natural uranium is a mixture of three isotopes 92234U, _ 92234U,

_ 92257 and _ 922%8U with mass percentage 0.01%, 0.71% and 99.28%
respectively. The half-life of three isotopes are 2.5 x 10°yr, 7.1 x 108yr
and 4.5 x 10%yr respectively.

Determine the share of radioactivity of each isotope into the total activity

of the natural uranium.

° Watch Video Solution

18. Uranium ores on the earth at the present time typically have a
composition consisting of 99.3% of the isotope _ 92U2%® and 0.7% of the
isotope _ 92U%. The half-lives of these isotopes are 4.47 x 10%yr and
7.04 x 108yr, respectively. If these isotopes were equally abundant when

the earth was formed, estimate the age of the earth.

° Watch Video Solution



https://dl.doubtnut.com/l/_BGyj8BJDVBcr
https://dl.doubtnut.com/l/_fu25oAA4mZov

1. Find the energy and mometum of a photon of ultraviolet radiation of

280 nm wavelength.

° Watch Video Solution

2. A small plate of a metal is placed at a distance of 2m from a
monochromatic light source of wavelenght 4.8 x 10~ “m and power 1.0
Watt. The light falls normally on the plate. Find the number of photons

striking the metal plate per square metre per second.

° Watch Video Solution

3. A proton and deuteron are accelerated by same potential

difference.Find the ratio of their de-Broglie wavelengths.

° Watch Video Solution



https://dl.doubtnut.com/l/_F7uepQD6VfNx
https://dl.doubtnut.com/l/_JPomhHlOcimu
https://dl.doubtnut.com/l/_JOJ5pkoUBQrN

4. A deuteron and an « - partical have same kinetic energy. Find the ratio

of their de-Broglie wavelengths.

° Watch Video Solution

5. Two protons are having same kinetic energy. One proton enters a
uniform magnetic field at right angles ot it. Second proton enters a
uniform electric field in the direction of field. After some time their de
Broglie wavelengths are A; and Ay then (a) Ay = Ay (b) Ay < Ag (c)

A1 > Ag (d) some more information is required

° Watch Video Solution

6. Find the de-Broglie wavelengths of (a) a 46 g golf ball with a velocity of

30m/s (b) an electron with a velocity of 107m/s.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y8JMCW77h9m4
https://dl.doubtnut.com/l/_p30jd4VakKoA
https://dl.doubtnut.com/l/_NgBVAE7YcNJp

1. Find the ionisation energy of a doubly lonized lithium atom.

° Watch Video Solution

2. A hydrogen atom is in a state with energy —1.51eV. in the Bohr
model, what is the angular momentum of the electron in the atom with

respect to an axis at the nucleus?

° Watch Video Solution

3. As an electron makes a transition from an excited state to the ground
state of a hydrogen like atom/ion

(a) kinetic energy, potential energy and total energy decrease

(b) kinetic energy decreases, potential energy increases but total energy
remains same

(c ) kinetic energy and total energy decrease but potential energy


https://dl.doubtnut.com/l/_3J3fmM27OiXO
https://dl.doubtnut.com/l/_RHuTJOyoJTk7
https://dl.doubtnut.com/l/_ocmRik1s18aF

increases
(d) its kinetic energy increases but potential energy and total energy

decrease

o Watch Video Solution

4. The wavelength of the ultraviolet region of the hydrogen spectrum is
122 nm. The wavelength of the second sperctral line in the Balmer series
of singly ionized helium atom is (a) 1215A (b) 1640A (C ) 2430A (d) 4687A
A.1215A
B. 1649A

C. 2430A

D. 4687A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ocmRik1s18aF
https://dl.doubtnut.com/l/_bhpPPsjgfLeG
https://dl.doubtnut.com/l/_RYOKHYjjRVcr

5. The largest wavelength in the ultraviolet region of the hydrogen
spectrum is 122nm. The smallest wavelength in the infrared region of the
hydrogen spectrum (to the nearest interger) is (a) 802 nm (b) 823 nm

(c) 1882 nm (d) 1648 nm.

o Watch Video Solution

6. A photon collides with a stationary hydrogen atom in ground state
inelastically. Energy of the colliding photon is 10.2 eV. After a time interval
of the order of micro second another photon collides with same
hydrogen atom inelastically with an energy of 15eV. What wil be observed
by the detector?

(a) 2 photons of energy 10.2 eV

(b) 2 photons of energy 1.4 eV

(c) One photon of energy 10.2 eV and an electron of energy 1.4 eV

(d) One photon of energy 10.2 eV and another photon of energy 1.4 eV

o Watch Video Solution



https://dl.doubtnut.com/l/_RYOKHYjjRVcr
https://dl.doubtnut.com/l/_tsDxryt18n6i
https://dl.doubtnut.com/l/_meJj6dHDGhRS

7.A hydrogen atom and a Li* " ion are both in the second excited state.
If Iz and [;; are their respective electronic angular momenta, and
Ey and Ey; their respective energies, then (a)
lg > l; and |Ey| > |Er| (b) lg = l; and |Eg| < |EL

(C)lH = le' and ‘EH| > |EL1| (d) lH < lLi and ‘EH‘ < |ELz|

o Watch Video Solution

8.The transition from the state n=4 to n=3 in a hydrogen like atom results
in ultraviolet radiation. Infreared radiaton will be obtained in the

transition (a)2 - 1(b)3 — 2(c)4 — 2(d)5 — 4

o Watch Video Solution

9. As per Bohr model , the minimum energy (in eV) required to remove

electron from the ground state of doubly ioinized Li alom (Z = 3) is

A.-1224 eV


https://dl.doubtnut.com/l/_meJj6dHDGhRS
https://dl.doubtnut.com/l/_44eBciCAQDM3
https://dl.doubtnut.com/l/_auUQNLYQpeGV

B.1224 eV

C.-13.6 eV

D.13.6 eV

Answer: B

° Watch Video Solution

10. Consider the spectral line resulting from the transition
n = 2 — n = 1in the atoms and ions given . The shortest wavelength is

produced by

° Watch Video Solution

1. The energy levels of a cartain atom are shown in figure. If a photon of

4E


https://dl.doubtnut.com/l/_auUQNLYQpeGV
https://dl.doubtnut.com/l/_uiQsks4HKunk
https://dl.doubtnut.com/l/_Vo7s5wMEsBU4

what frequencies of photons could be produced by other energy level

transitions?.... E

&2

° Watch Video Solution

12. Find the longest wavelength present in the Balmer series of hydrogen.

° Watch Video Solution

1.if Agy is the wavelength of K, X-ray line fo copper (atomic number 29)

and Ay, is the wavelength of the K, X-ray line of molybdenum (atomic

Cu .

is close to

number 42), then the ratio
Mo

(@) 1.99 (b) 214

(c)0.50(d) 0.48

° Watch Video Solution



https://dl.doubtnut.com/l/_Vo7s5wMEsBU4
https://dl.doubtnut.com/l/_lJgFC4EyOqwR
https://dl.doubtnut.com/l/_UMYqbtfGflTK

2. Which one of the following statement is W RONG in the context of X-

rays generated from X- rays tube ?

° Watch Video Solution

3. K, wavelength emitted by an atom of atomic number Z=11 is A. Find
the atomic number for an atom that emits K, radiation with wavelength
4). (a) Z=6 (b) Z=4

(c) Z=11 (d) Z=44.

° Watch Video Solution

4. The intensity of X- ray from a coolidge tube is plotted againest
wavelength A as shown in the figure . The minimum wavelength found A,

and the wavelength of thek, line is A\, As the accelerating voliage is


https://dl.doubtnut.com/l/_UMYqbtfGflTK
https://dl.doubtnut.com/l/_DJjVtR1kEeSz
https://dl.doubtnut.com/l/_0MMvFg2edi6c
https://dl.doubtnut.com/l/_39SN80A8LZQh

increase

° Watch Video Solution

5. X-ray are produced in an X-ray tube operating at a given accelerating
voltage. The wavelength of the continuous X-ray has values from. (a)
0 — o

(b) Apin — 00, whereA p;, > 0

(c)0to Apax, whereA . < 00

(d) A puin Ot A ax, Where 0 < A( min ) < Ap,, < 00

° Watch Video Solution



https://dl.doubtnut.com/l/_39SN80A8LZQh
https://dl.doubtnut.com/l/_KX4gBaTpona4
https://dl.doubtnut.com/l/_Xp8D6VM6xURK

6. Characteristic X-rays of frequency 4.2 x 10'® Hz are produced when
transitions from L-shell to K-shell take place in a cartain target meterial.
Use Mosley's law to determine the atoic number of the target matderial.

Given Rydberg constant R = 1.1 x 10"m " .

° Watch Video Solution

Exercise 334

1. Light of wavelength 2000A is incident on a metal surface of work

function 3.0 eV. Find the minimum and maximum kinetic energy of the

photoelectrons.

° Watch Video Solution

2.1s it correct to say that K ., is proportional to f ? If not what would a

correct statement of the relationship between K., and f?

| o Watch Video Solution


https://dl.doubtnut.com/l/_Xp8D6VM6xURK
https://dl.doubtnut.com/l/_MFeSD21EyfaW
https://dl.doubtnut.com/l/_WE3eAmugNW7W

3. When a metal is illuminated with light of frequency f, the maximum
kinetic energy of the photoelectrons is 1.2 eV. When the frequency is
increased by 50% the maximum kinetic energy increases to 4.2 eV. What is

the threshold frequency for this metal?

o Watch Video Solution

4. A metal surface is illuminated by light of two different wavelengths 248
nm and 310 nm. The maximum speeds of the photoelectrons
corresponding to these wavelengths are p; and mu2

respectively. I ftheratiou 1: u 2 = 2:1 and hc= 1240 eV' nm, the work

function of the metal is neraly. (a)3.7 eV (b) 3.2 eV (c ) 2.8eV (d) 2.5eV.

o Watch Video Solution



https://dl.doubtnut.com/l/_WE3eAmugNW7W
https://dl.doubtnut.com/l/_CAjfPwO6fbVN
https://dl.doubtnut.com/l/_YxSnrWtisngS

5. The figure shows the variation of photocurrent with anode potential
for a photosensitve surface for three different radiations. Let [,, [, and [.

be the curves a, b and c, respectively

<ir

(a)fa:fb and la#lb(b)‘fa:fc and la:lc

(C)fa:fb and la:lb(d)fb:fc and lb:lc

o Watch Video Solution

6. The work function of a substance is 4.0 eV. The longest wavelength of
light that can cause photoelectron emission from this substance is

approximately. (a) 540 nm (b ) 400nm (c ) 310 nm (d) 220 nm


https://dl.doubtnut.com/l/_1f6stbqZJ7GE
https://dl.doubtnut.com/l/_85vRDRSCRlSB

o Watch Video Solution

7.The maximum kinetic energy of photoelectrons emitted from a surface
when photons of energy 6 eV fall on it is 4eV. The stopping potential in
volt is

(@)2(b)4 (c)6(d) 10

o Watch Video Solution

8. Photoelectric effect supports quantum nature of light because

(a) there is a minimum frequency of light below which no photoelectrons
are emitted

(b) the maximum kinetic energy of photoelectrons depends only on the
frequency of light and not onits intensity

(c) even when the metal surface is faintly illuminated, the photoelectrons
leave the surface immediately

(d) electric charge of the photoelectrons is quantised

o Watch Video Solution



https://dl.doubtnut.com/l/_85vRDRSCRlSB
https://dl.doubtnut.com/l/_6q4tdBavnzsr
https://dl.doubtnut.com/l/_jb77nlWnVgd9

Level -1 Assertion And Reason

1. Assertion: X-rays cannot be deflected by electric or magnetic fields

.Reason: These are electromagnetic waves.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_jb77nlWnVgd9
https://dl.doubtnut.com/l/_jJBEy1RI5kYX

2. Assertion: if wavelength of light is doubled, energy and momentum of
photons are reduced to half.
Reason: By increasing the wavelength, speed of photons will decrease.
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason or true but Reason is not the correct
explanation of Assertion.
C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

o Watch Video Solution

3. Assertion: we can increases the saturation current in photoelectric

experiment without increasing the intensity of light.


https://dl.doubtnut.com/l/_tTpHnCRiRHnE
https://dl.doubtnut.com/l/_ydzNlm661qfZ

Reason: Instensity can be increased by increasing the frequency of

incident photons.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A::B

o Watch Video Solution

4. Assertion: Photoelectric effect proves the particle nature of light.
Reason: Photoemission starts as soon as light is incident on the metal
surface, provided frequency of incident light is greater than or equal to

the threshold frequency.


https://dl.doubtnut.com/l/_ydzNlm661qfZ
https://dl.doubtnut.com/l/_vgqDcViiaj0Q

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

o Watch Video Solution

5. Assertion: During de-excitation from n=6 to n=3, total six emission lines

may be obtained.

emission lines are

n
Reason: From n=n —-n=1— tal (n

obtained.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_vgqDcViiaj0Q
https://dl.doubtnut.com/l/_hhDFkPkq77Nn

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A::B

o Watch Video Solution

6. Assertion: If frequency of incident light is doubled, the stopping
potential will also become two times
: e h
Reason: Stopping potential is given by Vy = — (v — vg)
e
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.


https://dl.doubtnut.com/l/_hhDFkPkq77Nn
https://dl.doubtnut.com/l/_KWMvM2P0opeG

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

7. Assertion: X-rays cannot be obtained in the emission spectrum of

hydrogen atom.

Reason: Maximum energy of photons emitted form hydroen spectrum is

13.6 eV.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.


https://dl.doubtnut.com/l/_KWMvM2P0opeG
https://dl.doubtnut.com/l/_GBYPP9VQSpuM

Answer: A

o Watch Video Solution

8. Assertion: If applied potential difference in coolidge tube is increased,

then difference in coolidge tube.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GBYPP9VQSpuM
https://dl.doubtnut.com/l/_6UZF845XIaqy
https://dl.doubtnut.com/l/_pr43lmXWFT6I

9. Assertion: In n=2, energy of electron in hydrogen like atoms is more

compared to n=1

Reason: Electrostatic potential energy in n=2 is more.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

° Watch Video Solution

10. Assertion: In continuous X-ray spectrum, all wavelength can be

otained


https://dl.doubtnut.com/l/_pr43lmXWFT6I
https://dl.doubtnut.com/l/_bQhA5xkVDSIR

.Reason: Accelerated (or retarded) charged particles rediate enrgy. This is

the cause of production of continuous X-rays.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason or true but Reason is not the correct

explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution

Level 1 Objective

1. According to Einstein's photoelectric equation, the plot of the

maximum kinetic energy of the emitted photoelectrons from a metal


https://dl.doubtnut.com/l/_bQhA5xkVDSIR
https://dl.doubtnut.com/l/_TSY5IofFSXy9

versus frequency of the incident radiation gives a straight line whose

slope

A. depends on the nature of metal used

B. depends on the intensity or radiation

C.depends on both intensity of radiation and the nature of metal

used

D.is the same for all metals and independent of the instensity or

radiation

Answer: D

° Watch Video Solution

2. The velocity of the electron in the first Bohr orbit as compared to that

of light is about

A.1/300


https://dl.doubtnut.com/l/_TSY5IofFSXy9
https://dl.doubtnut.com/l/_ZKoGtjRFpMrw

B.1/500

C.1/137

D. 1/187

Answer: C

° Watch Video Solution

3. _ 8642 —g, B?*'% In this reaction, how many a and 3 particles are
emitted?

A. 6a, 38

B. 3a, 45

C.4a, 308

D. 3a, 65

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZKoGtjRFpMrw
https://dl.doubtnut.com/l/_18vbRc73gMaR

4. An X-ray tube is operated at 20 kV. The cut off wavelength is

A.0.89A

B.0.75A

C.0.62A

D. None of these

Answer: C

o Watch Video Solution

5. An X-ray tube is opearted at 18 kV. The maximum velocity of electron
striking the target is

A.8 x 10'm /s

B.6 x 10"m /s

C.5x10'm/s


https://dl.doubtnut.com/l/_18vbRc73gMaR
https://dl.doubtnut.com/l/_rTdX29ZftHD5
https://dl.doubtnut.com/l/_2c3uR4Q7ajbO

D. None of these

Answer: A

° Watch Video Solution

6. what is the ratio of de-Broglie wavelength of electron in the second
and third Bohr orbits in the hydrogen atoms?

A2/3

B.3/2

C.4/3

D.3/4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2c3uR4Q7ajbO
https://dl.doubtnut.com/l/_FOAPc5hp2snm

7.The energy of a hydrogen like atom (or ion) in its ground state is -122.4

eV. It may be

A. hydrogen atom

B.He™

C. Li*t

D. Be®*t

Answer: C

o Watch Video Solution

8. The operating potential in an x-ray tube is increased by 2%. The

percentage change in the cut off wavelength is

A. 1% increase

B. 2% increase

C. 2% decrease


https://dl.doubtnut.com/l/_DyEkDdgiT1RN
https://dl.doubtnut.com/l/_CaW1IwJvxVk4

D. 1% decrease

Answer: C

° Watch Video Solution

9.The energy of an atom or ion in the first excited state is -13.6 eV. It may

be

A He™

B.Lit T

C. Hydrogen

D. Deuterium

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CaW1IwJvxVk4
https://dl.doubtnut.com/l/_GAJwPnigomXm

10. in order that the short wavelength limit of the continuous X-ray
spectrum be 1A, the potential difference through which an electron must
be accelerated is

A. 124 kv

B. 1.24 kV

C.124 kv

D. 1240 kv

Answer: C

o Watch Video Solution

11. The momentum of an x-ray photon with A = 0.5A is

A.13.26 x 10 kg — m /s
B.1.326 x 10 2°kg —m /g

C.13.26 x 10" **kg — m /s


https://dl.doubtnut.com/l/_rP2IFnkY0c1p
https://dl.doubtnut.com/l/_KjNZGwz61ir2

D.13.26 x 10 kg — m /s

Answer: C

° Watch Video Solution

12. The work function of a substance is 1.6 ev. The longest wavelength of

light that can produce potoemisson form the substance is

A. TT50A

B. 3875A

C. 5800A

D. 2900A

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_KjNZGwz61ir2
https://dl.doubtnut.com/l/_7cIyWTuE6fn7

13. Find the binding anergy of an electron in the ground state of a

hydrogen like atom in whose spectrum the thrid Balmer line is equal to

108.5 mm.

A 54.4eV

B.13.6eV

C.112.4eV

D. None of these

Answer: A

o Watch Video Solution

14. What is the energy of a hydrogen atom in the first excited state if the

potential energy is taken to be zero in the ground state?

A.10.2 eV

B.13.6 eV


https://dl.doubtnut.com/l/_30pQswc8DrlC
https://dl.doubtnut.com/l/_MOis7qjJEbov

C.238eV

D.27.2 eV

Answer: C

° Watch Video Solution

15. Light of wavelength 330nm falling on a piece of metal ejects electrons
with sufficient energy with required voltage Vj to prevent them reaching
a collector. In the same set up, light of wavelength 220 nm ejects
electrons which require twice the voltage Vj to stop them in reaching a

colleator. the numerical value of voltage Vj is

16
A 1—5V

15
B. —
16 v

15
C. —
3 |4

D8V
" 15

Answer: C


https://dl.doubtnut.com/l/_MOis7qjJEbov
https://dl.doubtnut.com/l/_gbDmRJOfEgbb

o Watch Video Solution

16. Maximum kinetic energy of a photoelectron is E when the wavelength
of incident light is A. If energy becomes four times when wavelength is

reduced to one thrid, then work function of the metal is

3he
A ——
A

hc
3A
hc
By

he
22

Answer: B

o Watch Video Solution

17. if the frequency fo K, X-ray emitted from the element with atomic
number 31 is f, then the frequency of K, x-ray emitted from the elemet

with atomic number 51 would be


https://dl.doubtnut.com/l/_gbDmRJOfEgbb
https://dl.doubtnut.com/l/_B806CwGLqFVR
https://dl.doubtnut.com/l/_w74mgGBNjyo5

5f
A —
3

51
31

9f
C 3

25 f
9

Answer: D

o Watch Video Solution

18. According to Mseley's law, the ratio of the slope of graph between \/T

and Zfor Kgand K, is

V32
()
Nk
B. W)
36
. @)
5

Answer: A


https://dl.doubtnut.com/l/_w74mgGBNjyo5
https://dl.doubtnut.com/l/_hb43pOTfpc0t

o Watch Video Solution

19. if the electron in hydrogen orbit jumps form third orbit to second

orbit, the wavelength of the emitted radiation is given by

R
A= —
6
R
B.A=—
A 6
36
CA=—
5R
5R
DA= —
36
Answer: C

o Watch Video Solution

20. A potential of 10000 V is applied across an x-ray tube. Find the ratio of

de-Broglie wavelength associated with incident electrons to the minimum

wavelength associated with x-rays.


https://dl.doubtnut.com/l/_hb43pOTfpc0t
https://dl.doubtnut.com/l/_ZwuzYw5dUL1w
https://dl.doubtnut.com/l/_OBwcugPnZ3iz

A. 10
B. 20
C.1/10

D.1/20

Answer: C

o Watch Video Solution

21. When a metallic surface is illuminated with monochromatic light of
wavelength ), the stopping potential is 5V{. When the same surface is
illuminated with the light of wavelength 3, the stopping potential is Vj.
Then, the work function of the metallic surface is

A. hc/6A

B. hc /B

C.hc/4X

D. 2hc /4


https://dl.doubtnut.com/l/_OBwcugPnZ3iz
https://dl.doubtnut.com/l/_nx5akJxyAaZB

Answer: A

° Watch Video Solution

22. The threshold frequency for a certain photosensitive metal is v.
When it is illuminated by light of frequency v = 2v,, the stopping
potential for photoelectric current is V;. What will be the stopping

potential when the same metal is illuminated by light of frequency
v = 3vy?

A. 1.5V

B. 2V}

C.2.5V)

D. 3V,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nx5akJxyAaZB
https://dl.doubtnut.com/l/_f5SO89IIk7Fa
https://dl.doubtnut.com/l/_DrytMDZDShts

23. The frequency of the first line in Lyman series in the hydrogen
spectrum is v. What is the frequency of the corresponding line in the

spectrum of doubly ionized Lithium?

B.3v

C.9v

D.2v

Answer: C

o Watch Video Solution

24. Which enrgy state of doubly ionized lithium (Li™ " has the same

energy as that of the gorund state of hydrogen?

A. n=1

B.n=2


https://dl.doubtnut.com/l/_DrytMDZDShts
https://dl.doubtnut.com/l/_zYF7jnt1o03p

C.n=3

D.n=4

Answer: C

° Watch Video Solution

25. Two identical photo-cathodes receive light of frequencies v; and vs. If
the velocities of the photoelectrons (of mass m) coming out are v; and v,

respectively, then

e [(2) )]

2h
B.v% - v% = E(Ul — v2)

o= [(Z) o)

2h
D.v% — vg = R(’Ul — v2)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zYF7jnt1o03p
https://dl.doubtnut.com/l/_Gv2cxnWF6B9h

26.The longest wavelength of the Lyman series for hydrogen atom is the
same as the wavelength of a certain line in the spectrum of He ™ when
the electron makes a trensiton fromn — 2. The value of n is

A3

B.4

C.5

D.6

Answer: B

o Watch Video Solution

27. The wavelength of the K, line for the wuranium s

(Z=92)(R =1.0973 x 10'm !

A.1.5A


https://dl.doubtnut.com/l/_Gv2cxnWF6B9h
https://dl.doubtnut.com/l/_fIXxRWz9xz24
https://dl.doubtnut.com/l/_08O3oySajRy1

B.0.5A

C.0.15A

D. 2.0A

Answer: C

° Watch Video Solution

28. The frquencies of K,, Kz and L, Xrays of a materail are

1, Y2 and 3 respectively. Which of the following relation holds good?

Ay = /7t 73

B.v2a =71 + 73
Y1+ 73
C. =
Y2 )
D.v3 = /7172
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_08O3oySajRy1
https://dl.doubtnut.com/l/_rLn6We7SU4B3

29. A proton and an « - particle are accelerated through same potential
difference. Then, the ratio of de-Broglie wavelength of proton and a-

particle is

A2

1
B. —

V2
C.2/2

D. None of these

Answer: C

o Watch Video Solution

30. If By, By and Ej5 represent respectively the kinetic energies of an
electron, an a — partic < and a proton each having same de-Broglie

wavelength, then


https://dl.doubtnut.com/l/_rLn6We7SU4B3
https://dl.doubtnut.com/l/_nwXUJzHUq2tF
https://dl.doubtnut.com/l/_2mFBhW53TKJ4

A E, > E3 > E,

B.Ey, > E3 > E;

C.E, > FE, > FEj

D.El :E2 :E3

Answer: A

o Watch Video Solution

31. if the potential energy of a hydrogen atom in the ground state is

assumed to be zero, then total energy of n = oo is equal to

A. 13.6eV

B.27.2eV

C.zero

D. None of these

Answer: B



https://dl.doubtnut.com/l/_2mFBhW53TKJ4
https://dl.doubtnut.com/l/_5ruXtSGm3v17

| ° Watch Video Solution

32. A 1000 W transmitter works at a frequency of 880kHz. The number of

photons emitted per second Is

A.1.7 x 10?8

B.1.7 x 10°°

C.1.7 x 10%

D.1 x 10%

Answer: B

° Watch Video Solution

33. Electromagnetic radiation of wavelength 3000A is incident on an
isolated platinum surface of work- function 6.30 eV. Due to the radiation,

the


https://dl.doubtnut.com/l/_5ruXtSGm3v17
https://dl.doubtnut.com/l/_cQYT34OQy2Yu
https://dl.doubtnut.com/l/_SvYPUcMcausk

A. sphere becomes positively charged

B. sphere becomes negatively charged

C. sphere remains neutral

D. maximum kinetic energy of the ejected photoelectrons would be

2.03 eV

Answer: C

o Watch Video Solution

34. The energy of a hydrogen atom in its ground state is —13.6eV. The

energy of the level corresponding to the quantum number n=5 is

A. —0.54eV
B. —5.40eV
C. —0.85eV

D. —2.72eV


https://dl.doubtnut.com/l/_SvYPUcMcausk
https://dl.doubtnut.com/l/_X06hk6znvvHV

Answer: A

° Watch Video Solution

35. Ultraviolet radiation of 6.2 eV falls on an aluminium surface (work -
function = 4.2 eV). The kinetic energy in joule of the fastest electrons
amitted is

A.3.2x 10 %

B.3.2x 10 1°

C.3.2x 1017

D.3.2x 1015

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_X06hk6znvvHV
https://dl.doubtnut.com/l/_zpgkiGUR9zww

36. what should be the velocity of an electron so that its momentum
becoumes equal to that of a photn of wavelength 5200A

A.700 m/s

B. 1000 m/s

C.1400 m/s

D. 2800 m/s

Answer: C

o Watch Video Solution

37. Photoelectric work- function of a metal is 1 eV. Light of wavelength
A = 3000A falls on it. The photoelectrons come out with maximum
velocity

A.10 m/s

B.'10"3m//s


https://dl.doubtnut.com/l/_EZBWcReazXiZ
https://dl.doubtnut.com/l/_bW0Gq7TeSLAX

c.10* m//s'

D.10%mn /s

Answer: D

o Watch Video Solution

38. For uranium nucleus how does its mass vary with volume?

Al@moxV

B.(b)m x1/V

C.(om x V

D.(d)m o V?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bW0Gq7TeSLAX
https://dl.doubtnut.com/l/_Z8afFq5n6C4l

39. Order of magnitude of density of uranium nucleus is , [m = 1.67 xx
10"(-27 kgl

A. (a) 10*°kg /m?

B. (b) 10" kg /m?

C.(c) 10" kg /m3

D.(d) 10"* kg /m?®

Answer: B

o Watch Video Solution

40. During a beta decay

A. (a) an atomic electron is ejected
B. (b) an electron present inside the nucleus is ejected
C. (c) a neutron in the nucleus decays emitting and electron

D. (d) a part of the binding energy is converted into electron


https://dl.doubtnut.com/l/_YWxyJ9kS31xG
https://dl.doubtnut.com/l/_vk6HutIH7BiI

Answer: C

° Watch Video Solution

41. In the nucleus of helium if
Fiisthe # tf or cebetweentwopro — ns,F 2
isthe # tf or cebetweentwo # utrons and F 3" is the net force
between a proton and a neutron. Then,

A(a) Fl = F2 = F3

B.(b) F} > Fy, > Fjy

C.(c) Fy > F3 > F

D(d) F2 - F3 > Fl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vk6HutIH7BiI
https://dl.doubtnut.com/l/_42nLEaAfaHTV

42. What are the respective number of a and S-particles emitted in the
following radioactive decay?

A.(a) 6and 8

B.(b) 6and 6

C.(c)8and 8

D.(d) 8and 6

Answer: D

o Watch Video Solution

43, If an atom of _ 92%%U, after absorbing a slow neutron, undergoes
fission to form an atom of — 543 Xe and an atom of _ 389457', the other
particles produced are

A. (a) one proton and two neutrons

B. (b) three neutrons


https://dl.doubtnut.com/l/_oepFQ8fmTHgc
https://dl.doubtnut.com/l/_2AdNfvgaySIp

C. (c) two neutrons

D. (d) one proton and one neutron

Answer: B

° Watch Video Solution

44. Nucleus A is converted into C through the following reactions,
A— B+a
B—- C+2p
then,
A. (a) Aand B are isotopes
B. (b) Aand C are isobars

C.(c) Aand B are isobars

D.(d) Aand C are isotopes

Answer: D



https://dl.doubtnut.com/l/_2AdNfvgaySIp
https://dl.doubtnut.com/l/_JYtlzkvLd3c2

| ¥ vvatch video sSolution J

45.The binding energy of a-particle is

(if m, = 1.00785u, m,, = 1.00866u and m,, = 4.00274u)
A. (a) 56.42 MeV
B. (b) 2.821 MeV
C. (c) 28.21 MeV

D. (d) 32.4 MeV

Answer: C

o Watch Video Solution

7
46. gth of the active nuclei present in a radioactive sample has decayed

in 8 s. The half-life of the sample is

A. (a) 2s


https://dl.doubtnut.com/l/_JYtlzkvLd3c2
https://dl.doubtnut.com/l/_C5uv8FEjUs3d
https://dl.doubtnut.com/l/_0IlTmTViAA4c

B.(b) 1s

C.(c) 7s

D.(d) 8/3s

Answer: D

° Watch Video Solution

47. A radioactive element disintegrates for a time interval equal to its

mean life. The fraction that has disintegrated is

1
A —
e

1
B.1—- —
e

0.693
C

e

1
D.0.693 (1 — —)
e

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0IlTmTViAA4c
https://dl.doubtnut.com/l/_fYKKyemL0NR8

3
48. Starting with a sample of pure ~ 66Cu, 1 of it decays into Zn in 15

minutes. The corresponding halflife is

A. (a) 5 minutes
B. (b) 7.5 minutes
C. (c) 10 minutes

D. (d) 3.5 minutes

Answer: B

o Watch Video Solution

49. A sample of radioactive substance loses half of its activity in 4 days.

The time in which its activity is reduced to 5% is

A. (a) 12 days

B. (b) 8.3 days


https://dl.doubtnut.com/l/_fYKKyemL0NR8
https://dl.doubtnut.com/l/_s3STeNBM7h22
https://dl.doubtnut.com/l/_HTYvqsIgL0m6

C.(c) 17.3 days

D. (d) None of these

Answer: C

° Watch Video Solution

50. On bombardment of U?* by slow neutrons, 200 MeV energy is
released. If the power output of atomic reactor is 1.6 MW, then the rate of
fission will be

A.(a) b X 106 per second

B. (b) 10 x 10% per second

C.(c) 15 x 106 per second

D.(d) 20 x 106 per second

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HTYvqsIgL0m6
https://dl.doubtnut.com/l/_EyZbtkm3hNG7

51. Atomic masses of two heavy atoms are A; and A,. Ratio of their

respective nuclear densities will be approximately

A,
Ay

- (ﬂf
o (4
A\ 3
“o (%)

D.(d)1

A. (a)

Answer: D

o Watch Video Solution

52. A radioactive element is disintegrating having half-life 6.93 s. The
fractional change in number of nuclei of the radioactive element during

10 s is

A.(a) 037


https://dl.doubtnut.com/l/_EyZbtkm3hNG7
https://dl.doubtnut.com/l/_2vZfhBSRaQJx
https://dl.doubtnut.com/l/_zBwHLsUu5tAa

B. (b) 0.63

C.(c) 0.25

D. (d) 0.50

Answer: B

° Watch Video Solution

53. The activity of a radioactive sample goes down to about 6% in a time

of 2 hour. The half-life of the sample in minute is about

A. (a) 30

B. (b) 15

C.(c) 60

D. (d) 120

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zBwHLsUu5tAa
https://dl.doubtnut.com/l/_0iISy40JY6WT

54. What is the probability of a radioactive nucleus to survive one mean
life?
1
A (a) —
e
B. (b) .
e+ 1

1
C(a)l——
e

1
D.(d) ——1
e

Answer: A

° Watch Video Solution

Level 1 Subjective

1. For a given element the wavelength of the K- line is 0.71 nm and of

the K- line it is 0.63 nm. Use this information to find wavelength of the

L, line.



https://dl.doubtnut.com/l/_0iISy40JY6WT
https://dl.doubtnut.com/l/_QmiDWpM4qx1O
https://dl.doubtnut.com/l/_FNe3uuI93Pb4

| ° Watch Video Solution \

2. The energy of the n=2 state in a given element is E, = — 2870eV'.
Given that the wavelengths of Ithe K, and K3 lines are 0.71 nm and 0.63

nm respectively, determine the energies E; and Ej.

° Watch Video Solution

3.1.5 mW of 400 nm light is directed at a photoelectric cell. If 01% of the

incident photons produce photoelectrons, find the current in the cell.

° Watch Video Solution

4. A photon has momentum of magnitude 8.24 x 10~ 2%kg — m/s. (a)
What is the energy of this photon? Given your answer in joules and in
electron volts

(b) What is the wavelength of this photon? In what region of the

electormagnetic spectrum does lie?


https://dl.doubtnut.com/l/_FNe3uuI93Pb4
https://dl.doubtnut.com/l/_kS9zBSwY4ktP
https://dl.doubtnut.com/l/_XiYRB3Z1SJU5
https://dl.doubtnut.com/l/_Ygtof9vL4FV8

o Watch Video Solution

5.A 75 W light source emits light of wavelength 600 nm. (a) Calculate the
frequency of the emitted light.

(b) How many photons per second does the source emit?

o Watch Video Solution

6. An excited nucleus emits a gamma-ray photon with energy of 2.45 MeV.
(@) What is the photon frequency?

(b) what is the photon wavelength?

o Watch Video Solution

7.(a) A proton is moving at a speed much less than the speed of light. It
has kinetic energy K; and momentum p;. If the momentum of the proton
is doubled, so ps = 2p;, how is its new kinetic energy K, related to

K - 17


https://dl.doubtnut.com/l/_Ygtof9vL4FV8
https://dl.doubtnut.com/l/_vsH14Gj2uUiP
https://dl.doubtnut.com/l/_45Sjq0KEdwJ9
https://dl.doubtnut.com/l/_hACOalm6qH6n

(b)A photon with energy E; has momentum p, . if another photon has
momentum py that is twice p;, how is the energy E, of the second

photon related to E;?

° Watch Video Solution

8. A parellel beam of monochromatic light of wavelength 500 nm is
incident normally on a perfectly absorbing surface. The power through
any cross section of the beam is 10 W. Find

(a) the number of photons absorbed per second by the surface and

(b) the force exerted by the light beam on the surface.

° Watch Video Solution

9. A beam of white light is incident normaly on a plane surface absorbing
70% of the light and reflecting the rest. If the incident beam carries 10 w

of power, find the force exerated by it on the surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_hACOalm6qH6n
https://dl.doubtnut.com/l/_LfPdJ2ekR3pr
https://dl.doubtnut.com/l/_Psh1R9hWLgNH

10. A parallel beam of monochromatic light of wavelength 663 nm is
incident on a totally reflection plane mirror. The angle of incidence is 60°
and the number of photons striking the mirror per second is 1.0 x 10",

Calculate the force exerted by the light beam on the mirror.

o Watch Video Solution

11. wavelength of Bullet. Calculate the de-Brogli wavelength of a 5.00 g

bullet that is moving at 340 m/s will it exhibite wave like properties?

o Watch Video Solution

12. (a) An electron moves with a speed of 4.70 x 10% m//s. What is its de-
Broglie wavelength?
(b) A proton moves with the same speed. Determine its de - Broglie

wavelength.

o Watch Video Solution



https://dl.doubtnut.com/l/_Psh1R9hWLgNH
https://dl.doubtnut.com/l/_7QgVWjBI7Uoe
https://dl.doubtnut.com/l/_uzOaMy9uQ9k1
https://dl.doubtnut.com/l/_hf6D2Fd2RyOM

13. An electron has a de Broglie wavelength of 2.80 x 10~ * m. Determine
(a) the magnitude of its momentum,

(b) its kinetci energy(in joule and in electron volt).

° Watch Video Solution

14. Find de-Broglie wavelength corresponding to the root-mean square

velocity of hydrogen molecules at room temperature (20° C).

° Watch Video Solution

15. An electron, in a hydrogen like atom, is in excited state. It has a total

energy of -3.4 eV, find the de-Broglie wavelength of the electron.

° Watch Video Solution



https://dl.doubtnut.com/l/_hf6D2Fd2RyOM
https://dl.doubtnut.com/l/_78dpTySFA39p
https://dl.doubtnut.com/l/_hfbpqvBeqTg5
https://dl.doubtnut.com/l/_9CnNlULU7sED

16. In the Bohr model of the hydrogen atom, what is the de-Broglie
wavelength for the electron when it is in (a) the n=1level?
(b) Then n=4 level? In each case, compare the de-Broglie wavelength to

the circumference 27r,, of the orbit.

o Watch Video Solution

17. The binding energy of an electron in the gorund state of He atom is
equal to Ej = 24.6eV. Find the energy required to remove both

electrons form the atom.

o Watch Video Solution

18. Hydrogen atom is its ground state is excited by means of
monochromatic radiation of wavelength 1023A. How many different lines
are possible in the resulting spectrum? Calculate the longes wavelength
among them. You may assume the ionization energy of hydrogen atom as

13.6 eV.


https://dl.doubtnut.com/l/_8YaGTov3bF5l
https://dl.doubtnut.com/l/_wVwN1btcHcPZ
https://dl.doubtnut.com/l/_1cVlYmO5RZmT

° Watch Video Solution

19. A doubly ionized lithium atom is hydrogen like with atomic number 3.
Find the wavelength of the radiation required to excite the electron in
Li™* from to the third Bohr orbit (ionization energy of the hydrogen

atom equals 13.6 eV).

° Watch Video Solution

20. Find the quantum number n corresponding to nth excited state of
He™ ™ ion if on transition to the ground state the ion emits two
photons in succession with wavelength 108.5 nm and 304 nm. The

ionization energy of the hydrogen atom is 13.6 eV.

° Watch Video Solution

21. A hydrogen like atom (described by the Bohr model) is observed ot

emit ten wavelengths, originating from all possible transition between a


https://dl.doubtnut.com/l/_1cVlYmO5RZmT
https://dl.doubtnut.com/l/_zuu44zq40Nk3
https://dl.doubtnut.com/l/_sumtDwW0ulxo
https://dl.doubtnut.com/l/_BG6lqcvRtHAr

group of levels. These levels have energies between - 0.85 eV and -0.544
eV (including both these values). (a) Find the atomic number of the atom.
(b) Calculate the smallest wavelength emitted in these transitions. (Take

ground state energy of hydrogen atom =-13.6 eV)

o Watch Video Solution

22. The energy levels of a hypothetical one electron atom are shown in
the figure. (a)Find the ionization potential of this atom.

(b) Find the short wavelength limit of the series terminating at n=2

(c) Find the excitaion potential for the state n=3.

(d) find wave number of the photon emitted for the transiton n=3 to n=1

x _ _ _ _ _0eV

n=5 _ _ _ _ _ _—0.80eV

n=4 -145eVvn =3 _ _ _ _ _ _—3.08V
n=2 -5.30 eVn=1 -15.6 eV

o Watch Video Solution



https://dl.doubtnut.com/l/_BG6lqcvRtHAr
https://dl.doubtnut.com/l/_ksZzQKCvO30n
https://dl.doubtnut.com/l/_4UrbJmG7u3vd

23. (a) An atom initally in an energy level with E = - 6.52 eV absorbs a
photon that has wavelength 860 nm. What is the internal energy of the
atom after it absorbs the photon?

(b) An atom initially in anergy level with E =-2.68 ev emits a photon that
has wavelength 420 nm. What is the internal energy of the atom after it

emits the photon?

o Watch Video Solution

24. A silver balll is suspended by a string in a vacuum chamber and
ultraviolet light of wavelength 2000A is directed at it. What electrical

potential will the ball acquire as a result? Work function of silver is 4.3 eV.

o Watch Video Solution

25. A small particle of mass m move in such a way the potential energy
1 2 2 92 . . .
U= MW when a is a constant and r is the distance of the

particle from the origin Assuming Bohr's model of quantization of


https://dl.doubtnut.com/l/_4UrbJmG7u3vd
https://dl.doubtnut.com/l/_6U3q6w2EXAsq
https://dl.doubtnut.com/l/_SXCTBRk889ed

angular momentum and circular orbits , show that radius of the nth

allowed orbit is proportional to in

o Watch Video Solution

26. Wavelength of K|, line of an element is Ag. Find wavelength of Kj -

line for the same elemetn.

o Watch Video Solution

27. x-rays are produced in an X-ray tube by electrons asselerated through
an electric potential difference fo 50.0 kV. An electron makes three
collisions in the target coming to rest and loses half its remaining kinetic
energy in each of the first two collisions. Determine the wavelenght of the

resulting photons. (Neglecting the recoil of the heavey target atoms).

o Watch Video Solution



https://dl.doubtnut.com/l/_SXCTBRk889ed
https://dl.doubtnut.com/l/_tfhbsAqgzDcP
https://dl.doubtnut.com/l/_Buu5nnzNKZVM

28. From what meterial is the anod of an X-ray tube made if the K, line

wavelength of thej characteristic spectrum is 0.76A?

° Watch Video Solution

29. The short-wavelength limit shifts by 26 pm when the operating
voltage in an X-ray tube is increased to 1.5 times the original value. What

was the original value of the operating voltage?

° Watch Video Solution

30. The k, X-rays of aluminium (Z = 13 ) and zinc ( Z = 30) have
wavelengths 887 pm and 146 pm respectively. Use Moseley\'s law

VvV = a(Z — b) to find the wavelength of the K, X-ray of iron (Z = 26).

° Watch Video Solution



https://dl.doubtnut.com/l/_X642AGiMR1OS
https://dl.doubtnut.com/l/_ZdOFkLoQ8y19
https://dl.doubtnut.com/l/_avXJGKupg5my

31. Characteristic X-rays of frequency 4.2 x 10'® Hz are produced when
transitions from L-shell to K-shell take place in a certain target material.
Use Mosley's law to determine the atomic number of the target material.

Given Rydberg constant R = 1.1 x 107m ',

o Watch Video Solution

32.The electric current in an X-ray tube (from the target to the filament)
operating at 40kVis 10mA. Assume that on an average, 1% of the total
kinetic energy of the electrons hitting the target are converted into X-
rays (a) what is the total power emitted as X-rays and (b) how much heat

is produced in the target every second?

o Watch Video Solution

33. The stopping potential for the photoelectrons emitted from a metal

surface of work function 1.7 eV is 104 V. Find the wavelength of the


https://dl.doubtnut.com/l/_ut9rQhfsE4LZ
https://dl.doubtnut.com/l/_OPH1UjEjAmoW
https://dl.doubtnut.com/l/_2STwx05E6rwN

radiaiton used. Also, identify the energy levels in hydrogen atom, which

will emit this wavelength.

o Watch Video Solution

34. What will be the maximum kinetic energy of the photoelectrons
ejected from magnesium (for which the work -function W=3.7 eV) when

irradiated by ultraviolet light of frequency 1.5 x 10"°s 1.

o Watch Video Solution

35. A metallic surface is irradiated with monochromatic light of variable
wavelength. Above a wavelength of 5000A no photoelectrons are emitted
from the surface. With an unknown wavelength, stopping potential fo 3V
is neceddsry ot eliminate the photocurrent. Find the unknown

wavelenght.

o Watch Video Solution



https://dl.doubtnut.com/l/_2STwx05E6rwN
https://dl.doubtnut.com/l/_R0hkm77WZ3ZS
https://dl.doubtnut.com/l/_WF1EvpVPDhDj
https://dl.doubtnut.com/l/_99oNnNgdgAJI

36. A graph regarding photoelectric effect is shown between the
maximum kinetic energy of electrons and the frequency of the incident
light. On the basis of data as shown in the graph, calculate (a) threshold

frequency, (b) work- function, (c ) planck constant

Kmax (€V)

L

5] 10 20 30
P —f(x 10" Hz)

o Watch Video Solution

37. A metallic surface is illuminated alternatively with light of wavelenghts
3000A and 6000A. It is observed that the maximum speeds of the

photoelectrons under these illuminations are in the ratio 3 : 1. Calculate


https://dl.doubtnut.com/l/_99oNnNgdgAJI
https://dl.doubtnut.com/l/_X2qSfHgnH0ws

the work function of the metal and the maximum speed of the

photoelectrons in two cases.

o Watch Video Solution

38. Light of wavelength 180 nm ejects photoelectrons from a plate of
metal whose work - function is 2 eV. If a uniform magnetic field of
5 x 107° T be applied parllel to the palte, what would be the radius of
the path followed by electrons ejected normally from the plate with

maximum energy.

o Watch Video Solution

39. Light  described at a palce by te equation
|4

E= (1OOE> [sin x 105"t + sin(8 x 10"°s~'t] falls on a metal

surface having work function 2.0 eV. Calcualte the maximum kinetic

energy of the photoelectrons.

o Watch Video Solution



https://dl.doubtnut.com/l/_X2qSfHgnH0ws
https://dl.doubtnut.com/l/_Mu3PYJvxABk8
https://dl.doubtnut.com/l/_04jDhAsyGu3F

40. The electric field associated with a light wave is given by
E = E, sin[(1.57w107m*1(az — ct)]. Find the stopping potential when
this light is used in an experiment on photoelectric affect with a metal

having work - function 1.9 eV.

o Watch Video Solution

41. The disintegration rate of a certain radioactive sample at any instant
is 4750 disintegrations per minute. Five minutes later the rate becomes
2700 per minute. Calculate

(a) decay constant and (b) half-life of the sample

o Watch Video Solution

42. A radioactive sample contains 1.00 x 10'®> atoms and has an activity

of 6.00 x 10" Bq. What is its half-life?

o Watch Video Solution



https://dl.doubtnut.com/l/_04jDhAsyGu3F
https://dl.doubtnut.com/l/_4NmaFNm4ZSsu
https://dl.doubtnut.com/l/_9GP4HHPY1ZpK
https://dl.doubtnut.com/l/_o9sH4pqVfstA

43. Obtain the amount of ~ 60Co necessary to provide a radioactive

source of 8.0 Ci strength. The half-life of ~ 60Co0 is 5.3 years?

° Watch Video Solution

44, The half-ife of _ 92?87 against alpha decay is 4.5 x 10° year. How

much disintegration per second occurs in 1g of _ 92238777

° Watch Video Solution

45. What is the probability that a radioactive atom having a mean life of

10 days decays during the fifth day?

° Watch Video Solution



https://dl.doubtnut.com/l/_o9sH4pqVfstA
https://dl.doubtnut.com/l/_3wRwpFCFsteo
https://dl.doubtnut.com/l/_1qpctiuxOu8l
https://dl.doubtnut.com/l/_3dzLq56wZeav

46. In an ore containing uranium, the ratio of "238U — 206Pb
ve < iis3. Calcatethea > ofthe or e, asz € gtallthe < adpresent € ti

7238U. T'akethehalf — 1 if eof"238U — be4.5xx10"9" years.

° Watch Video Solution

47. Complete the following reactions.

(@) _88°Ra — a + (b) _ 890 = F+ (0 _13%AI -3 Mg+

° Watch Video Solution

48. Consider two decay reactions.
(a) _ 9270y 206 Pb + 10pro — ns + 20 # utrons (b)
_ 9228y —>§g6 Pb + 83He + 6e < ctrons

Are both the reactions possible?

° Watch Video Solution



https://dl.doubtnut.com/l/_74BSVkVqtkpw
https://dl.doubtnut.com/l/_UmU2X8lx4Mjs
https://dl.doubtnut.com/l/_lNUDACeJg0Ea
https://dl.doubtnut.com/l/_54Jy53hQGjxZ

49. Obtain the binding energy of a nitrogen nucleus from the following
data:
mpg = 1.00783u,m N=1.00867u, m(_7"14N)=14.00307u

Giveyouranswer € unitsofMeV . |Rememberiu=931.5MeV//c"2’]

o Watch Video Solution

50. 8 protons and 8 lectures are separately at rest. How much energy will
be released if we form _ 890 nucleus?

Given:

Mass of _ 890 atom =15.994915u

Mass of neutron =1.008665u

Mass of hydrogen atom = 1.007825u

o Watch Video Solution

51. Assuming the splitting of U?5 nucleus liberates 200 MeV energy, find

(a) the energy liberated in the fission of 1 kg of U5 and


https://dl.doubtnut.com/l/_54Jy53hQGjxZ
https://dl.doubtnut.com/l/_ko7mj1VH7h0t
https://dl.doubtnut.com/l/_6cs4xgysR1XU

(b) the mass of the coal with calorific value of 30kJ / g which is equivalent

to 1kg of U,

° Watch Video Solution

52. _ 832 Bj decays as per following equation.
_83??Bi -2 T4 +3 He
The kinetic energy of a-particle emitted is 6.802 MeV. Calculate the kinetic

energy of Ti recoil atoms.

° Watch Video Solution

53. In a neutron induced fission of _ 92U nucleus, usable energy of
185 MeV is released. If _ 92U reactor is continuously operating it at a
power level of 100 MW power, how long will it take for 1 kg of uranium to

be consumed in this reactor?

° Watch Video Solution



https://dl.doubtnut.com/l/_6cs4xgysR1XU
https://dl.doubtnut.com/l/_LQQ7IKGeKkXu
https://dl.doubtnut.com/l/_7ujpgANK58eO
https://dl.doubtnut.com/l/_LSptsmPQewQn

54. Calculate the Q-values of the following fusion reactions:

(a)1’H + 1°H — 1°H + 1'H.

1°H + 1°H — 23(He) +n

1°H + 13H — 2*(He) + n.

Atomic masses are m(12H) = 2.014102u, m(13H) = 3.016049u,

m(2°(He)) = 3.016029u, m (2*(He)) = 4.002603u.

° Watch Video Solution

55. Calculate the Q-values of the fusion reaction
He* + He' = Be®
In such a fusion energetically favourable? Atomic mass of Be® is 8.0053u

and that of He%is 4.0026 u.

° Watch Video Solution

56. When fission occurs, several neutrons are released are released and

the fission fragements are beta radioactive, why?



https://dl.doubtnut.com/l/_LSptsmPQewQn
https://dl.doubtnut.com/l/_BDgv8K4b0mA5
https://dl.doubtnut.com/l/_VIZaqkzpXjc6

| ° Watch Video Solution I

Level 2 Single Correct

1. if we assume only gravitational attraction between proton and electron

in hydrogen atom and the Bohr quantizaton rule to be followed, then the

expression for the ground state energy of the atom will be (the mass of

proton is M and that of electron is m.)

A. increases 4 times

B. decreases 4 times

C.increases 8 times

D. decreases 8 times

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_VIZaqkzpXjc6
https://dl.doubtnut.com/l/_WbAcYuMYx5F6

2. An electron in a hydrogen atom makes a transiton from first excited

state ot ground state. The magnetic moment due to circulating electron

A. 21

B.10

C.15

D. None of these

Answer: B

o Watch Video Solution

3.The excitation energy of a hydrogen -like ion in its first excited state is

40.8eV Find the energy needed to remain the electron from the ion

A. will not pass through origin

B. will be a straight line with slope 4

C. will be a rectangular hyperbola


https://dl.doubtnut.com/l/_djgK6vACQLIB
https://dl.doubtnut.com/l/_BcY8WulkDiIP

D. will be a parabola

Answer: A

° Watch Video Solution

4. An electron in a hydrogen in a hydrogen atom makes a transition from
first excited state to ground state. The equivelent current due to
circulating electron

A. decreases 16 times

B. increases 4 times

C.decreases 4 times

D. increases 32 times

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BcY8WulkDiIP
https://dl.doubtnut.com/l/_pAv0gdEvRKLZ
https://dl.doubtnut.com/l/_bcMFa6EXeM1e

5.In a sample of hydrogen like atoms all of which are in ground state, a
photon beam containing photos of various energies is passed. In
absorption spectrum, five dark line are observed. The number of bright
lines in the emission spectrum will be (assume that all transitions take
place)

A 21

B. 10

C.15

D. none of these

Answer: C

o Watch Video Solution

6.Let A\ be the area enclined by the orbit in a hydrogen atom .The graph

ofin (4y/A;) against In(n)

A. Will not pass through origin


https://dl.doubtnut.com/l/_bcMFa6EXeM1e
https://dl.doubtnut.com/l/_VwSPvHxJc1FL

B. Will be a straight line with slope 4

C. will be rectangular hyperbola

D. Will be parabola

Answer: B

° Watch Video Solution

7. In the hydrogen atom, an electron makes a transition from n=2 to n=1.

The magnetic field produced by the circulating electron at the nucleus

A. Decreases 16 times

B. Increases 4 times

C. Decreases 4 times

D. Increases 32 times

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_VwSPvHxJc1FL
https://dl.doubtnut.com/l/_0tkFrWJERRJk

8. A stationary hydrogen atom emits photon corresponding to the first
line of Lyman series. If R is the Rydberg constant and M is the mass of the

atom, then the velocity acquired by the atom is

3Rh
4M
4M
" 3Rh
Bh
" 4M
4M

D. —
Rh

Answer: A

o Watch Video Solution

9. Light wave described by the equation
200V /msin(1.5 x 10"°s~ 'tcos(0.5 x 10"°s 't falls metal surface
having work function 2.0 eV. Then, the maximum kinetic energy

photoelectrons is


https://dl.doubtnut.com/l/_0tkFrWJERRJk
https://dl.doubtnut.com/l/_PVhI0APq4WUM
https://dl.doubtnut.com/l/_RTAyxPiy3cXc

A . 3.27eV

B.2.2eV

C.2.85eV

D. none of these

Answer: D

o Watch Video Solution

10. A hydrogne like atom is excited using a radiation . Consequently, six
spectral line are observed in the spectrum. The wavelegth of emission
radiation is found to be equal or smaller than the radiation used for
excitation. This concludes that the gas was initially at

A. Ground state

B. First excited state

C. Second excited state

D. Third excited state


https://dl.doubtnut.com/l/_RTAyxPiy3cXc
https://dl.doubtnut.com/l/_5OCpC2gS0YdA

Answer: C

° Watch Video Solution

11. The time period of the electron in the ground state of hydrogen atom
is two times the times period of the electon in the first excited state of a
certain hydrongen like atom (Atomic number Z). The value of Z is

A2

B.3

c.4

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5OCpC2gS0YdA
https://dl.doubtnut.com/l/_8NpLaHrEUqhV

12. The wavelengths of K, Xrays from lead isotopes
Pu?™ Pvr?% and Pb?® are A, Ay and ); respectively. Choose the
correct alternative.

A < Ay < A3

B.A1 > Ay > A3

CAl =X =3

D. None of these

Answer: C

o Watch Video Solution

13. in cases of hydrogen atom, whenever a photon is emitted in the
Balmer series, (a)there is a probability emitting another photon in the
Lyman series

(b) there is a probability of emitting another photon of wavelength

1213A


https://dl.doubtnut.com/l/_88fFdf9Yx8HR
https://dl.doubtnut.com/l/_CZZ3AA5sa5yP

(c ) the wavelength of radiaton emitted in Lyman series is always shorter

then the wavelength emitted in the Balmer series

(d) All of the above.

A. there is a probability emitting another photon in the Lyman series

B.there is a probability of emitting another photon of wavelength

1213 A

C.the wavelength of radiation emitted in Lyman series is always

shorter then the wavelength emitted in the Balmer series

D. All of the above.

Answer: D

o Watch Video Solution

14. An electron of kinetic enregy K collides elastically with a stationary

hydrogen atom is the ground state. Then,

A K > 13.6eV


https://dl.doubtnut.com/l/_CZZ3AA5sa5yP
https://dl.doubtnut.com/l/_MkalhfsEOhPA

B. K > 10.2eV

C. K < 10.2¢eV

D. data insufficient

Answer: C

° Watch Video Solution

15. In a stationary hydrogen atom, an electron jumps from n =3 ot n =1.
The recoil speed of the hydrogen atom is about

Adm/s

B.4cm /s

C.4mm/s

D.4 x 10 *m/s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MkalhfsEOhPA
https://dl.doubtnut.com/l/_3gejUnIEtifr

16. An X-ray tube is operating at 150 kV and 10 mA. If only 1% of the

electric power supplied is converted into X-rays, the rate at which the

target is heated in calories per second is

A.3.55

B.355

C.355

D. 3550

Answer: C

o Watch Video Solution

17. An electron revolves round a nucleus of atomic number Z. if 32.4 eV of
energy is required to excite an electron from the n=3 state to n=4 state,

then the value of Z is


https://dl.doubtnut.com/l/_3gejUnIEtifr
https://dl.doubtnut.com/l/_JwI3IkTYQc9G
https://dl.doubtnut.com/l/_BeRgwdhuJoYE

A5

B.6

C.4

D.7

Answer: D

o Watch Video Solution

18. If the de-Broglie wavelength of a proton is 10! m, the electric
potentia through which it must have been accelerated is

A 4.07 x 10*V

B.8.15 x 10*V

C.8.15 x 10°V

D.4.07 x 10°V

Answer: B



https://dl.doubtnut.com/l/_BeRgwdhuJoYE
https://dl.doubtnut.com/l/_eipaYmlPBCOq

| o Watch Video Solution

19.If E, and L,, denote the total energy and the angular momentum of

an electron in the nth orbit of Bohr atom, then
AE, xL,
B. En (0.8 L_
CE, xI?

D.E, x —

Answer: D

o Watch Video Solution

20. An orbital electron is the ground state of hydrogen has the magnetic
moment p;. This orbital electron is excited to 3rd excited state by some
energy transfer to the hydrogen atom. The new magnetic moment fo the

electron is uo then


https://dl.doubtnut.com/l/_eipaYmlPBCOq
https://dl.doubtnut.com/l/_3Is4grQpIuSc
https://dl.doubtnut.com/l/_mY0yaTnOn90E

A py = 4

B.211 = po

C.16p1 = po

D.4p = po
Answer: D

o Watch Video Solution

21. A moving hydrogen atom makes a head on collision with a stationary
hydrogen atom. Before collision both atoms are in in ground state and
after collision they move together. What is the minimum value of the
kinetic energy of the moving hydrogen atom, such that one of the atoms

reaches one of the excited state?

A.20.4eV

B.10.2eV

C.54.4eV


https://dl.doubtnut.com/l/_mY0yaTnOn90E
https://dl.doubtnut.com/l/_0YY3OxYzLm4e

D.13.6eV

Answer: A

° Watch Video Solution

22.1n an excited state of hydrogen like atom an electron has total energy
of —3.4eV. If the kinetic energy of the electron is E and its de-Broglie
wavelength is A, then

A X = 6.6A

B.E = 3.4eV

C. Both are correct

D. Both are wrong

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0YY3OxYzLm4e
https://dl.doubtnut.com/l/_ry1KWbCufPrR
https://dl.doubtnut.com/l/_VTrPAvy6UaXd

23. The count rate observed from a radioactive source at t second was N,

N 11
and at 4t second it was 1—(;). The count rate observed at (T)t second

will be

D. None of these

Answer: B

o Watch Video Solution

24. The half-lives of radioactive sample are 30 years and 60 years for two
decay processes. If the sample decays by both the processes
simultaneously. The time after which, only one-fourth of the sample will

remain is

A. 10 years


https://dl.doubtnut.com/l/_VTrPAvy6UaXd
https://dl.doubtnut.com/l/_LGZeRmFRWlye

B. 20 years

C. 40 years

D. 60 years

Answer: C

o Watch Video Solution

25. Consider the nuclear fission reaction W — X 4 Y. What is the Q-

value (energy released) of the reaction?

5 Z

Q. E3 _____

>

o ol __

23 Ez o

% _\|\/_ '__ '__

o2 E T

= I | |

g : i |

~ [} i

o I I |
] } ]
- T Mass number
N3 N Ny

A. ElNl — (EzNz —+ E3N3)


https://dl.doubtnut.com/l/_LGZeRmFRWlye
https://dl.doubtnut.com/l/_iOyRZ8uPGXo7

B. (EsNy + E3N; — By N )
C.E,N, + E,N, — E3N,

D. ElNl —+ E3N3 — E2N2

Answer: B

o Watch Video Solution

26. Consider the following nuclear reaction,
X200 AM0 4 BN 4 Bnergy
If the binding energy per nucleon for X, A and B are 7.4 MeV, 8.2 MeV and
8.2 MeV respectively, the energy released will be

A. 900 MeV

B. 110 MeV

C.200 MeV

D. 160 MeV


https://dl.doubtnut.com/l/_iOyRZ8uPGXo7
https://dl.doubtnut.com/l/_nUsepI8LoO0h

Answer: D

° Watch Video Solution

27. The energy released by the fission of a single uranium nucleus is 200
MeV. The number of fission of uranium nucleus per second required to
produce 16 MW of power is (Assume efficiency of the reactor is 50%)

A (a) 2 x 10°

B. (b) 2.5 x 10°

C.(c) 5 x 10°

D. (d) None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nUsepI8LoO0h
https://dl.doubtnut.com/l/_RRpnGEs0blXb

28. A radioactive isotope is being produced at a constant rate
dN /dt = R in an experiment. The isotope has a half-life t; /5.Show that
after a time t > > t;,5,the number of active nuclei will become

constant. Find the value of this constant.

A RT

R

C.RT1n2

RT
" 1n2

Answer: D

o Watch Video Solution

29. A bone containing 200 g carbon-14 has -decay rate of 375 decay/min.
Calculate the time that has elapsed since the death of the living one.
Given the rate of decay for the living organism is equal to 15 decay per

min per gram of carbon and half-life of carbon-14 is 5730 years.


https://dl.doubtnut.com/l/_wHct6KTsZjAo
https://dl.doubtnut.com/l/_oI1BCxqhbALo

A. (a) 27190 years

B. (b) 1190 years

C. (c) 17190 years

D. (d) None of these

Answer: C

o Watch Video Solution

30. Two identical samples (same material and same amount) P and Q of a
radioactive substance having mean life T are observed to have activities
Ap and Ag respectively at the time of observation. If P is older than Q,

then the difference in their age is

A T1n<£>
Aq


https://dl.doubtnut.com/l/_oI1BCxqhbALo
https://dl.doubtnut.com/l/_tuW2CRYz1b0J

Answer: B

o Watch Video Solution

31. A star initially has 10% deuterons. It produces energy via the
processes _ 12H +% H —>‘;’ H+p and _1°H —l—‘;’ H —>‘21 He + n.
Where the masses of the nuclei are
m("2H)=2.014au, m(p)=1.007au, m(n)=1.008ax and m( ~ 4He) = 4.001
amu. If the average power radiated by the star is 10'W, the deuteron
supply of the star is exhausted in a time of the order of

A.(a) 10%s

B. (b) 10%s

C.(c) 1025

D.(d) 10%6s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tuW2CRYz1b0J
https://dl.doubtnut.com/l/_5EH1PTMv3IDh

32. Two radioactive samples of different elements (half-lives ¢; and ¢,
respectively) have same number of nuclei at ¢ = 0. The time after which

their activities are same is

t
A 1t2 lfnt—2
0.693(t2 — tl) t1
bty 1nt—2
" 0.693 t1
t1to 1 t_z

. n
0.693(t; +t2) t

D. None of these

Answer: A

° Watch Video Solution

33. A nucleus X initially at rest, undergoes alpha decay according to the
equation

_Z7X 55 Y +a


https://dl.doubtnut.com/l/_5EH1PTMv3IDh
https://dl.doubtnut.com/l/_1scofKRvM6YS
https://dl.doubtnut.com/l/_M86Lc3Fv8ksP

What fraction of the total energy released in the decay will be the kinetic

energy of the alpha particle?

Answer: B

o Watch Video Solution

34. A stationary nucleus of mass 24 amu emits a gamma photon. The

energy of the emitted photon is 7 MeV. The recoil energy of the nucleus is

A.(a) 2.2keV
B.(b) 1.1keV

C.(c) 3.1keV


https://dl.doubtnut.com/l/_M86Lc3Fv8ksP
https://dl.doubtnut.com/l/_OgkfR9zL4LDy

D.(d) 2.2keV

Answer: B

o Watch Video Solution

35. Aradioactive material of half-life T was kept in a nuclear reactor at two
different instants. The quantity kept second time was twice of the kept
first time. If now their present activities are A; and A, respectively, then

their age difference equals

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OgkfR9zL4LDy
https://dl.doubtnut.com/l/_YvL8uW62knb6

Level 2 More Than One Correct

1. If the potential difference of coolidge tube probucing X-ray is increased,
then choose the corrent option (s).
Here, Ao is cut off wavelength and Ak, and Ags are wavelengths of
K, and Kg characteristic X-rays.

A.the interval between Ak, and Agg increases

B. the interval between Ak, and A increases

C.the interval between Ag3 and A increases

D. A\¢ does not change

Answer: B::C

° Watch Video Solution

2.In Bohr model of the hydrogen atom, let R,v and E represent the radius

of the orbit, speed of the electron and the total energy respectively.


https://dl.doubtnut.com/l/_9L483KleXcCt
https://dl.doubtnut.com/l/_Z1EWaTboVVfT

Which of the following quantities are directly proportional to the

quantum number n?

A. VR
B. RE
C.v/E

D.R/E

Answer: A::C

o Watch Video Solution

3. The magnitude of angular momentum, orbital radius and time period
of revolution of an electron in a hydrogen atom corresponding to the
quantum number n are L, r and T respectively. Which of the following

statement (s) is/are correct?

A % is independent of n


https://dl.doubtnut.com/l/_Z1EWaTboVVfT
https://dl.doubtnut.com/l/_4svDuuQX8T3i

Answer: A::B::C

° Watch Video Solution

4. In which of the following cases the havier of the two particles has a

smaller de-Broglie wavelength ? The two particles

A. move with the same speed

B. move with the same linear momentum

C. move with the same kinetic energy

D. have the same change of potential energy in a conservative field

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_4svDuuQX8T3i
https://dl.doubtnut.com/l/_t6uS0wdHaieh
https://dl.doubtnut.com/l/_EqJc2SyfEpvD

5. Hydrogen atom absorbs radiations of wavelength Ag and consequently

emit radiations of 6 different wavelengths, of which two wavelengths are

longer than \q. Chosses the correct alternative(s).

A. The final excited staate of the atoms is n=4

B. The initial state of the atoms is n =2

C.The initial state of the atoms is n =3

D. There ae three transitions belonging to Lyman series

Answer: A::B::D

o Watch Video Solution

6.In coolidge tube, if f and A represent the frequency and wavelength of
K, -line for a metal of atomic number Z, then identify the statement

which represents a straight line

A \/fversusZ


https://dl.doubtnut.com/l/_EqJc2SyfEpvD
https://dl.doubtnut.com/l/_fVU5nPpq17L8

B. —wversusZ
VA
C. fversusZ

D. \versusZ

Answer: A::B

° Watch Video Solution

7.At t = 0, number of radioactive nuclei of a radioactive substance are x

and its radioactivity is y. Half-life of radioactive substance is T. Then,

A. (a) % is constant throughout
B.(b) X > T
y

C. (c) value of xy remains half after one half-life

D. (d) value of zy remains one fourth after one half-life

Answer: A::B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_fVU5nPpq17L8
https://dl.doubtnut.com/l/_GBRXVl9nQem8

8. Choose the correct options.

A. (a) Isotopes have same number of atomic number

B. (b) Isobars have same atomic weight

C. (c) Isotones have same number of neutrons

D. (d) In neutral isotope atoms number of electrons are same

Answer: A::B::C::D

o Watch Video Solution

9. Choose the correct options.

A. (a) By gamma radiations atomic number is not changed

B. (b) By gamma radiations mass number is not changed

C.(c) By the emission of one a and two [ particles isotopes are

produced


https://dl.doubtnut.com/l/_GBRXVl9nQem8
https://dl.doubtnut.com/l/_sec5k8xMZk9Y
https://dl.doubtnut.com/l/_sSyU6pg8DFsn

D.(d) By the emission of one a and four [ particles isobars are

produced

Answer: A::B::C

° Watch Video Solution

10. Two radioactive substances have half-lives T and 2T. Initially, they have
equal number of nuclei. After time t = 4T, the ratio of their number of

nuclei is x and the ratio of their activity is y. Then,

A(@z=1/8
B.(b)x:1/4
C.(c)y=1/2
D.(d)y:1/4
Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_sSyU6pg8DFsn
https://dl.doubtnut.com/l/_s7DxOxHKsjiu

11. Regarding the nuclear forces, choose the correct options.

A. (a) They are short range forces
B. (b) They are charge independent forces
C. (c) They are not electromagnetic forces

D. (d) They are exchange forces

Answer: A::B::C::D

o Watch Video Solution

12. Regarding a nucleus choose the correct options.

A. (a) Density of a nucleus is directly proportional to mass number A

B. (b) Density of all the nuclei is almost constant of the order of

10" kg /m?

C. (c) Nucleus radius is of the order of 10" Ym



https://dl.doubtnut.com/l/_s7DxOxHKsjiu
https://dl.doubtnut.com/l/_5Nja3BYWxErC
https://dl.doubtnut.com/l/_Tf61eKIoEv2k

D. (d) Nucleus radius o« A

Answer: B::C

° Watch Video Solution

Level 2 Comprehension Based

1. When a surface is irradiated with light of wavelength 49504, a

photocurrent appears which vanishes if a retarding potential greater
than 0.6 volt is applied across the phototube. When a second source of
light is used, it is found that the critical potential is changed to 1.1 volt.

The work- function of the emitting surface is i

A.2.2¢eV

B.1.5eV

C.1.9eV

D.1.1eV


https://dl.doubtnut.com/l/_Tf61eKIoEv2k
https://dl.doubtnut.com/l/_4C38nBFQoFbn

Answer: C

° Watch Video Solution

2. When a surface is irradiated with light of wavelength 49504, a
photocurrent appears which vanishes if a retarding potential greater
than 0.6 volt is applied across the phototube. When a second source of
light is used, it is found that the critical potential is changed to 1.1 volt.
The wavelength of the second source is

A. 6150A

B. 5150A

C.4150A

D. 4500A

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_4C38nBFQoFbn
https://dl.doubtnut.com/l/_RbQG6PZuq4s2
https://dl.doubtnut.com/l/_2MIooFKAu3Hy

3. When a surface is irradiated with light of wavelength 4950A, a
photocurrent appears which vanishes if a retarding potential greater
than 0.6 volt is applied across the phototube. When a second source of
light is used, it is found that the critical potential is changed to 1.1 volt.
if the photoelectrons (after emission form the source) are subjected to a
magnetic field of 10 tesla, the two retarding potentials would

A. Uniformly increase

B. Uniformly decrease

C.remain the same

D. none of these

Answer: C

o Watch Video Solution

4.The atomic masses of the hydrogen isotopes are

Hydrogen m;H' = 1.007825 amu


https://dl.doubtnut.com/l/_2MIooFKAu3Hy
https://dl.doubtnut.com/l/_3UZ9V6JiNLgd

Deuterium m; H? = 2.014102 amu
Tritium m; H> = 3.016049 amu
The energy released in the reaction,
_1H?> 4+, H?> -, H®*+, H'is nearly
A. (a) TMeV
B. (b) 2MeV

C.(c) 4MeV

D. (d) 8 MeV

Answer: C

o Watch Video Solution

5. The atomic masses of the hydrogen isotopes are
Hydrogen m;H' = 1.007825 amu

Deuterium m; H? = 2.014102 amu

Tritium m; H® = 3.016049 amu

The number of fusion reactions required to generate 1kWh is nearly


https://dl.doubtnut.com/l/_3UZ9V6JiNLgd
https://dl.doubtnut.com/l/_cvUDlv8KM6T1

A (a) 108
B. (b) 10'®
C. (c) 10?8

D. (d) 10*®

Answer: B

o Watch Video Solution

6. The atomic masses of the hydrogen isotopes are
Hydrogen m;H' = 1.007825 amu

Deuterium m; H? = 2.014102 amu

Tritium m; H® = 3.016049 amu

The mass of deuterium, _ 1H? that would be needed to generate 1kWh

A. (a) 3.7kg
B. (b) 3.7g

C.(c) 3.7 x 10 5kg


https://dl.doubtnut.com/l/_cvUDlv8KM6T1
https://dl.doubtnut.com/l/_8qVigQ33VP85

D.(d) 3.7 x 10 %kg

Answer: D

° Watch Video Solution

Level 2Passage 2

1. in an experimental set up to study the photoelectric effect a point

soure fo light of power 3.2 x 1073 W was taken. The source can emit
monoenergetic photons of energy 5eV and is located at a distance of 0.8
m from the centre of a stationary metallic sphere of work-function 3.0 eV.
The radius of the sphere is » = 8. .10~ m. The efficiency of photoelectric
emission is one for every 10° incident photons. Based on the information
given above answer the questions given below. (Assume that the sphere
is isolated and photoelectrons are instantly swepts away after the
emission).

de-Broglie wavelength of the fastest moving photoelectron is


https://dl.doubtnut.com/l/_8qVigQ33VP85
https://dl.doubtnut.com/l/_jyQkNJIbtn1y

A. 6.63A

B. 8.69A

C.2A

D.5.26A

Answer: B

° Watch Video Solution

Level 2 Passage 3

1. in an experimental set up to study the photoelectric effect a point

soure fo light of power 3.2 x 102 W was taken. The source can emit
monoenergetic photons of energy 5eV and is located at a distance of 0.8
m from the centre of a stationary metallic sphere of work-function 3.0 eV.
The radius of the sphereis 7 = 8. .10 % m. The efficiency of photoelectric
emission is one for every 10° incident photons. Based on the information

given above answer the questions given below. (Assume that the sphere


https://dl.doubtnut.com/l/_jyQkNJIbtn1y
https://dl.doubtnut.com/l/_5BpEchfha6zZ

is isolated and photoelectrons are instantly swepts away after the
emission).
It was observed that after some time emission of photoelectrons from
the sphere stopped. Charge on the sphere when the photon emission
stops is

A. 16me(; coulomb

B. 8me(, coulomb

C. 15me;, coulomb

D. 207, coulomb

Answer: B

° Watch Video Solution

Level 2 Passage 4

1. in an experimental set up to study the photoelectric effect a point

soure fo light of power 3.2 x 102 W was taken. The source can emit


https://dl.doubtnut.com/l/_5BpEchfha6zZ
https://dl.doubtnut.com/l/_VeYIYopx55PQ

monoenergetic photons of energy 5eV and is located at a distance of 0.8
m from the centre of a stationary metallic sphere of work-function 3.0 eV.
The radius of the sphere is 7 = 8. .10 % m. The efficiency of photoelectric
emission is one for every 10% incident photons. Based on the information
given above answer the questions given below. (Assume that the sphere
is isolated and photoelectrons are instantly swepts away after the
emission).

Time after which photoelectric emission stops is

A. 100s
B.121s
C.111s

D.141s

Answer: C

° Watch Video Solution

Level 2 Subjective



https://dl.doubtnut.com/l/_VeYIYopx55PQ

1. The wavelength for n=3 to n=2 transition of the hydrogen atom is 656.3
nm. What are the wavelength for this same transition in (a) positronium,

which consists of an electron and a positron (b) singly ionized helium

o Watch Video Solution

2. (a) Find the frequencies of revolution of electrons in n =1 and n=2 Bohr
orbits.

(b)What is the frequency of the photon emitted when an electron in an
n=2 orbit drops to an n=1 hydrogen orbit?

(c JAn electron typically spends about
10 %s € anexcitedstatebef or eitdrops — alowerstatebyemie € gapho -

100xx10"(-8)" s?.

o Watch Video Solution

3. A muan is an unstable elementary partical whose mass (,u_) can be

captured by a hydrogen nucleus (or proton) to from a muonic atom.


https://dl.doubtnut.com/l/_ntCCk1J80p0E
https://dl.doubtnut.com/l/_DnI8r0LxHyew
https://dl.doubtnut.com/l/_ipPhvuUFvupE

a Find the redius of the first Bohr orbit of this atom.

b Find the ionization energy of the atom.

o Watch Video Solution

4. (a) A gas of hydrogen atoms is their ground state is bombarded by
electrons with kinetic energy 12.5 ev. What emitted wavelengths would
you expect to see?

(b) What if the electrons were replaced by photons of same anergy?.

o Watch Video Solution

5. A source emits monochromatic light of frequency 5.5 x 10'* Hzat a
rate of 0.1 W. Of the photons given out, 0.15% fall on the cathode of a
photocell which gives a current of 61 A in an extrnal circuit.

(a) Find the enrgy of a photon.

(b) Find the number of photons leaving the source per second.

(C) Find the percentage of the photons falling on the cathode which

produce photoelectrons.


https://dl.doubtnut.com/l/_ipPhvuUFvupE
https://dl.doubtnut.com/l/_Uh9Eju1zKLXg
https://dl.doubtnut.com/l/_gLMZk7A5Ycgf

o Watch Video Solution

6. The hydrogen atom in its ground state is excited by means of
monochromatic radiation. Its resulting spectrum has six different lines.
These radiations are incident on a metal plate. It is observed that only
two of them are responsible for photoelectric effect. if the ratio of
maximum kinetic energy of photoelectrons is the two cases is 5 then find

the work function of the metal.

o Watch Video Solution

7.Electrons in hydrogen like atom (Z = 3) make transition from the fifth
to the fourth orbit and from the third orbit. The resulting radiation are
incident normally on a metal plate and eject photoelectrons. The
stopping potential for the photoelectrons ejected by the shorter
wavelength is 3.95 volts. Calculate the work function of the metal and the
stopping potential for the photoelectron ejected by longer wavelength

(Rydberg constant = 1.094 x 10"m ~*


https://dl.doubtnut.com/l/_gLMZk7A5Ycgf
https://dl.doubtnut.com/l/_NFQjFiajst2B
https://dl.doubtnut.com/l/_2D32P4Io09d9

o Watch Video Solution

8.Find an expression fot the magneitc dipole moment and magnetic field
induction at the centre of Bohr'r hypothetical hydrogen atom in the n th

orbit of the electron in terms of universal constant.

o Watch Video Solution

9. An electron and a proton are seperated by a large distance and the
electorn approaches the proton with a kinectic energy of 2 eV. If the
electron is captured by the proton to form a hydrogen atom in the

ground state, what wavelength photon would be given off?

o Watch Video Solution

10. Hydrogen gas in the atomic state is excited to an energy level such tht
the electrostatic potential energy of H-atom becomes —1.7eV. Now, a

photoelectric plate having work function w=2.3 eV is exposed to the


https://dl.doubtnut.com/l/_2D32P4Io09d9
https://dl.doubtnut.com/l/_JGvsMHLwBHYX
https://dl.doubtnut.com/l/_s5soHNhXpHtE
https://dl.doubtnut.com/l/_yHffVchxQvP5

emission spectra of this gas. Assuming all the transitions to be possible,

find the minimum de-Broglie wavelength of the ejected photoelectrons.

o Watch Video Solution

1. A gas of hydrogen - like atoms can absorb radiations of 698eV.
Consequently , the atoms emit radiation of only three different
wavelengths . All the wavelengthsare equal to or smaller than that of the
absorbed photon.

a Determine the initial state of the gas atoms.

b Identify the gas atoms

c Find the minimum wavelength of the emitted radiation,

d Find the ionization energy and the respective wavelength for the gas

atoms.

o Watch Video Solution

12. A photon with energy of 4.9 eV ejects photoelectrons from tungsten.

When the ejcect phototelectrons from tungsten. When the ejected


https://dl.doubtnut.com/l/_yHffVchxQvP5
https://dl.doubtnut.com/l/_DFvM7dYSdweW
https://dl.doubtnut.com/l/_hkMmqHuv5Y9Q

electron enters a cnstant magnetic field of strangth B=2.5 mT at an angle
of 60° with the field direction, the maximum pitch fo the helix described
by the electron is found to be 2.7 mm. Find the work function of the metal

in electron volt. Given that specific charge of electron is 1.76xx10"11 C/kg.

o Watch Video Solution

13. For a certain hypothetical one electron atom, the wavelength ( S A)

for the spectral lines for transitions originating at n=p and terminating at
1500p>
P —1

(a)Find the wavelength of the least energetic and the most energetic

n=1are given by A = , wherep = 2, 3,4

photons in this series.

(b) Construct an energy level diagram for this element showing the
energies of the lowest three levels.

(c ) What is the ionization potential fo this elelment?

o Watch Video Solution



https://dl.doubtnut.com/l/_hkMmqHuv5Y9Q
https://dl.doubtnut.com/l/_lLrvE2ck3jYp

14. A photocell is operating in saturation mode with a photocurrent 4.8
mA when a monochromatic radiation of wavelength 3000Aand power of
1wM is incident. When another monochromatic radiation of wavelength
1650A and power 5wM is indcident, it is observed that maximum velocity
of photoelectron increases to two times. Assuming efficiency of
photoelectron generation per incident photon to be same for both the
cases, calculate.

(a) the threshold wavelength for the cell

(b) the saturation current in second case

(c) the efficiency of photoelectron generation per incident photon.

o Watch Video Solution

15. The photons from the Balmer series in Hydrogen spectrum having
wavelength between 450nm to 700nm are incident on a metal surface of
work function 2eV Find the maximum kinetic energy of ejected electron

(Given hc =1242 eV nm)’

o Watch Video Solution



https://dl.doubtnut.com/l/_CV5sEKOCuOPL
https://dl.doubtnut.com/l/_VyRRsOlsY0HC

16. Assume that the de Broglie wave associated with an electron can from
a standing wave between the atom arrange in a one dimensional array
with nodes at each of the atomic sites. It is found that one such standing
wave if the distance d between the atoms of the array is 24° A similar
standing wave is again formed if d is increased to 2.5A . Find the energy
of the electrons in electron volts and the least value of d for which the

standing wave type described above can from.

o Watch Video Solution

17. The nagative muon has charge equal to that of an electron but a mass
that is 207 times as great. Consider hydrogen like atom consisting of a
proton and a muon.

(a) What is the reduced mass of the atom?

(b) What is the ground-level energy (in eV)?

(c) What is the wavelength of the radiation emitted in the transiton from

the n=2 level to the n=1 level?



https://dl.doubtnut.com/l/_VyRRsOlsY0HC
https://dl.doubtnut.com/l/_VQkPPpPky7I0
https://dl.doubtnut.com/l/_gKR16Vvv5hTn

| o Watch Video Solution

18. Assume a hypothetica hydrogen atom in which the potential energy
between electron and proton at separation r is given by

k
U= [k cEr— (5)}, where k is a constant. For such a hypothetical

hydrogen atom, calcualete the radius of nth Bohr orbit and energy levels.

o Watch Video Solution

19. An electron is orbiting is a circular orbit of radius r under the influence
of a constant magnetic field of strength B. Assuming that Bohr postulate
regarding the quantisation of angular momentum holds good for this
elerctron, find

(a) the allowed values of te radius r of the orbit.

(b) the kinetic energy of the electron in orbit

(c ) the potential energy of insteraction between the magnetic moment
of the orbital current due to the electron moving in its orbit and the

magnetic field B.


https://dl.doubtnut.com/l/_gKR16Vvv5hTn
https://dl.doubtnut.com/l/_pekXhut9USAu
https://dl.doubtnut.com/l/_P5rrVIJiODfp

(d) the total energy of the allowed energy levels.
(e) the total magnetic flux due to the magnetic field B passing through
the nth orbit. (Assume that the charge on the electronis -e and the mass

of the electron is m).

o Watch Video Solution

20. A mixture of hydrogen atoms (in their ground state) and hydrogen
like ions (in their first excited state) are being excited by electrons which
have been accelerated by same potential of emitted light are found in the
ratio 5:1. Then, find

(@) the minimum value of V for which both the atoms get excited after
collision with electrons.

(b) atomic number of other ion.

(c) the energy of emitted light.

o Watch Video Solution



https://dl.doubtnut.com/l/_P5rrVIJiODfp
https://dl.doubtnut.com/l/_ABQhxkGcVcij

21. When a surface is irradiated with light of wavelength 4950A, a
photocurrent appears which vanishes if a retarding potential greater
than 0.6 volt is applied across the phototube. When a second source of
light is used, it is found that the critical potential is changed to 1.1 volt.

if the photoelectrons (after emission form the source) are subjected to a

magnetic field of 10 tesla, the two retarding potentials would

o Watch Video Solution

22.In an experiment on photoelectric effect light fo wavelength 400 nm
is incident on a metal plate at rate of 5W. The potential of the collector
plate is made sufficiently positive with respect to emitter so that the
current reaches the saturation value. Assuming that on the average one
out of every 106 photons is able to eject a photoelectron, find the

photocurrent in the cirucuit.

o Watch Video Solution



https://dl.doubtnut.com/l/_44Box1jyyL5K
https://dl.doubtnut.com/l/_gkAdWGoi326W

23. A light beam of wavelength 400 nm is incident on a metal of work-
function 2.2 eV. A particular electron absorbs a photon and makes 2
collisions before coming out of the metal

(a) Assuming that 10% of existing energy is lost to the metal in each
collision find the final kinetic energy of this electron as it comes out of
the metal.

(b) Under the same assumptions find the maximum number of collisions,
the electron should suffer before it becomes unable to come out of the

metal.

o Watch Video Solution

24. A F'* radio nuclide with halflife T = 14.3 days is produced in a
reactor at a constant rate ¢ = 2 x 10° nuclei per second. How soon after
the beginning of production of that radio nuclide will its activity be equal

to R = 10° disintegration per second?

o Watch Video Solution



https://dl.doubtnut.com/l/_hHssUG1Q0GVs
https://dl.doubtnut.com/l/_zCvvPctlnFzz

25. Consider a radioactive disintegration according to the equation
A — B — C. Decay constant of A and B is same and equal to A. Number
of nuclei of A,B and C are Ny , O, O respectively at ¢ = 0. Find

(a) number of nuclei of B as function of time t.

(b) time t at which the activity of B is maximum and the value of

maximum activity of B.

o Watch Video Solution

26. Nuclei of a radioactive element A are being produced at a constant
rate a. The element has a decay constant A. At time ¢t = 0, there are IV
nuclei of the element.

(a) Calculate the number N of nuclei of A at time t.

(b) If & = 2Ny A, calculate the number of nuclei of A after one half-life of

A, and also the limiting value of N as t — oo.

o Watch Video Solution



https://dl.doubtnut.com/l/_EEjZZFCk2lGR
https://dl.doubtnut.com/l/_IEUKaKdFm4EW

27. A solution contains a mixture of two isotopes A (half-life=10days) and
B (half-life=5days). Total activity of the mixture is 10'° disintegration per
second at time ¢t = 0. The activity reduces to 20% in 20 days. Find (a) the

initial activities of A and B, (b) the ratio of initial number of their nuclei.

o Watch Video Solution

28. A radio nuclide with disintegration constant A is produced in a
reactor at a constant rate a nuclei per second. During each decay energy
E, is released. 20% of this energy is utilized in increasing the
temperature of water. Find the increase in temperature of m mass of
water in time t. Specific heat of water is s. Assume that there is no loss of

energy through water surface.

o Watch Video Solution

29. A stable nuclei C is formed from two radioactive nuclei A and B with

decay constant of A\; and A, respectively. Initially, the number of nuclei of


https://dl.doubtnut.com/l/_0HtpOGwKCHwP
https://dl.doubtnut.com/l/_HUlYIrXLzDxM
https://dl.doubtnut.com/l/_f1yA4Qmm1kbc

A'is Ny and that of B is zero. Nuclei B are produced at a constant rate of

P. Find the number of the nuclei of C after time t.

o Watch Video Solution

30. Polonium ( _ 84°Po)emits 2"4He
partic < s and isconverted /0 < ad(_82"206Pb

). Thisreactionisusedf or Huc € ge < ctricpower € aspacemission.
Po”210

hashalf — 1 if eof138.6days. ASZ € ganefficiencyof10 % f or thetl
"210Poisrequired — Huce1.2xx10"7]

ofe < ctrice # rgyperdayattheendof693days. Alsof € dthe € itialactivi
7210P0=209.98264a, “206Pb=205.97440au, 2"4He=4.00260a, 1 am

u=931MeV//c"2 and Avogadro’svmber = 6xx10"23//mol’

o Watch Video Solution



https://dl.doubtnut.com/l/_f1yA4Qmm1kbc
https://dl.doubtnut.com/l/_NGoC6FLFLNr3

31. Aradio nuclide consists of two isotopes. One of the isotopes decays by
a-emission and other by [-emission with halflives T7; = 405s and
T, = 1620s, respectively. At t = 0, probabilities of getting a and (-
particles from the radio nuclide are equal . Calculate their respective
probabilities at t = 1620s. If at ¢ = 0, total number of nuclei in the radio
nuclide are N,. Calculate the time t when total number of nuclei
remained undecayed becomes equal to Ny /2.

logyy 2 = 0.3010,log,, 5.94 = 0.7742 and z* + 4z — 2.5 = 0, x=0.594"

o Watch Video Solution

32. Find the amount of heat generated by 1 mg of Po?'

preparation
during the mean life period of these nuclei if the emitted alpha particles

are known to possess kinetic energy 5.3 MeV and practically all daughter

nuclei are formed directly in the ground state.

o Watch Video Solution



https://dl.doubtnut.com/l/_9A4daWZdhPlz
https://dl.doubtnut.com/l/_efDusjh6XwrA

33. In an agriculture experiment, a solution containing 1 mole of a
radioactive meterial (t1/2 = 14.3days)was injected into the roots of a
plants.the plant was allowed 70 hours to settle down and then activity
eas measured in its fruit. If the activity measured was 1uC'% what per cent

of activity is transmitted from the root to the fruit in steady state?

° Watch Video Solution

Exercise 34.1

1. The decay constant of a radioactive sample is A. The half-life and the

average-life of the sample are respectively

A.(@)1/Xand (In2) /A
B.(b) (In2) /Aand 1/ A
C.(c) A(In2)and 1/ A

D.A/(In2)and 1/A


https://dl.doubtnut.com/l/_evI0xZ196FE8
https://dl.doubtnut.com/l/_EZXsCTzij0jP

Answer: B

° Watch Video Solution

2. Consider a particle , 8 particle and v — rays , each having an energy of

0.5MeV .In increase order of panetrating power , the radiation are .

A (a) o, B,y

B.(b) a, v, B

C. () B, Y, &

D.(d) 7, B, a

Answer: A

° Watch Video Solution

3. Which of the following is a correct statement?


https://dl.doubtnut.com/l/_EZXsCTzij0jP
https://dl.doubtnut.com/l/_JUNa39YJW1wS
https://dl.doubtnut.com/l/_SVGatt96Z0MA

A. (a) Beta rays are same as cathode rays

B. (b) Gamma rays are high energy neutrons

C. (c) Alpha particles are singly ionized helium atoms

D. (d) Protons and neutrons have exactly the same mass

Answer: A

o Watch Video Solution

4.The electron emitted in beta radiation originates from

A. (a) inner orbits of atom

B. (b) free electrons existing in nuclei

C. (c) decay of a neutron in a nucleus

D. (d) photon escaping from the nucleus

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SVGatt96Z0MA
https://dl.doubtnut.com/l/_FceQkh1iSonl

5. During a negative beta decay,

A. (a) an atomic electron is ejected

B.(b) an electron which is already present within the nucleus is

ejected

C. (c) a neutron in the nucleus decays emitting an electron

D. (d) a part of the binding energy of the nucleus is converted into a

electron

Answer: C

o Watch Video Solution

6. A freshly prepared radioactive source of half-life 2h emits radiation of
intensity which is 64 times the permissible safe level. The minimum time

after which it would be possible to work safely with this source is


https://dl.doubtnut.com/l/_FceQkh1iSonl
https://dl.doubtnut.com/l/_TeagonUjdkeQ
https://dl.doubtnut.com/l/_i6CS7uM9UC6d

A. 6h

B. 12h

C.24h

D.128 h

Answer: B

o Watch Video Solution

7. A radioactive sample S} having an activity of 5uC% has twice the
number of nuclei as another sample Sy which has an activity of 10uC'.
The half-lives of S; and S, can be

A. (a) 20 yr and 5 yr, respectively

B. (b) 20 yr and 10 yr, respectively

C.(c) 10 yr each

D.(d) 5 yr each


https://dl.doubtnut.com/l/_i6CS7uM9UC6d
https://dl.doubtnut.com/l/_jKlQ12rrM0Xh

Answer: A

° Watch Video Solution

8. Half-life of a radioactive substance A is 4 days. The probability that a

nuclear will decay in two half-lives is

A.(a)1/4

B. (b) 3/4

C.(c)1/2

D.(d) 1

Answer: B

° Watch Video Solution

9. After 280 days, the activity of a radioactive sample is 6000 dps. The

activity reduces to 3000 dps after another 140 days. The initial activity of


https://dl.doubtnut.com/l/_jKlQ12rrM0Xh
https://dl.doubtnut.com/l/_3MSKtFrbZYyo
https://dl.doubtnut.com/l/_IAC2AW1Qqcwq

the sample in dps is

A. (a) 6000

B. (b) 9000

C.(c) 3000

D. (d) 24000

Answer: D

o Watch Video Solution

10. The halflife of ~ 215At is 100us. The time taken for the activity of a
1
sample of = 215At to decay to 1—6th of its initial value is
A.400us
B. 63us

C.40us

D. 300us


https://dl.doubtnut.com/l/_IAC2AW1Qqcwq
https://dl.doubtnut.com/l/_yjoYjGa8fcPR

Answer: A

° Watch Video Solution

11. The half life of radioactive Radon is 3.8days . The time at the end of

1
which 2—0th of the radon sample will remain undecayed is
(givenloge = 0.4343)
A. (a) 3.8 days
B. (b) 16.5 days
C.(c) 33 days

D. (d) 76 days

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_yjoYjGa8fcPR
https://dl.doubtnut.com/l/_XxParjqjXmS5

12. Activity of a radioactive substance decreases from 8000 Bq to 1000 Bq
in 9 days. What is the half-life and average life of the radioactive

substance?

o Watch Video Solution

13. A radioactive substance has a half-life of 64.8 h. A sample containing
this isotope has an initial activity (¢ = 0) of 40uC'. Calculate the number
of nuclei that decay in the time interval between ¢; = 10.0h and

ty = 12.0h.

o Watch Video Solution

14. A freshly prepared sample of a certain radioactive isotope has an
activity of 10mCi. Afte 4.0h its activity is 8.00 mCi.
(a) Find the decay constant and half-life

How many atoms of the isotope were contained in the freshly preapared


https://dl.doubtnut.com/l/_E63IcwNSJJQ5
https://dl.doubtnut.com/l/_nLnFUI1C0Ete
https://dl.doubtnut.com/l/_TSKMP6Nwlnyu

sample?

(c) What is the sample's activity 30.0 h after it is prepared?

° Watch Video Solution

15. A radioactive substance contains 10'® atoms and has an activity of

6.0 x 10" Bq. What is its half-life?

° Watch Video Solution

16. Two radioactive elements X and Y have half-life periods of 50 minutes
and 100 minutes, respectively. Initially, both of them contain equal

number of atoms. Find the ratio of atoms left NxI Ny after 200 minutes.

° Watch Video Solution

Exercise 34.2



https://dl.doubtnut.com/l/_TSKMP6Nwlnyu
https://dl.doubtnut.com/l/_PWiboW5haMcY
https://dl.doubtnut.com/l/_Tvi6xOslivbX

1.If a star can convert all the He nuclei completely into oxygen nuclei. The

energy released per oxygen nuclei is (Mass of the helium nucleus is

4.0026 amu and mass of oxygen nucleus is 15.9994 amu)

A. (a) 7.6 MeV

B. (b) 56.12 MeV

C.(c) 10.24 MeV

D. (d) 23.4 MeV

Answer: C

o Watch Video Solution

2. Fast neutrons can easily be slowed down by

A. (a) the use of lead shielding

B. (b) passing them through heavy wate

C. (c) elastic collisions with heavy nuclei


https://dl.doubtnut.com/l/_aDkAWX5fZ3kO
https://dl.doubtnut.com/l/_8xBDeeGe9uPD

D. (d) applying a strong electric field

Answer: B

o Watch Video Solution

3. During a nuclear fusion reaction,

A. (a) a heavy nucleus breaks into two fragements by itself

B. (b) a light nucleus bombarded by thermal neutrons breaks up

C. (c) a heavy nucleus bombarded by thermal neutrons breaks up

D. (d) two light nuclei combine to give a heavier nucleus and possibly

other products

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8xBDeeGe9uPD
https://dl.doubtnut.com/l/_chYtqzVuUDlZ

4.The equation

AH" —4 He*™ +2e T 26MeVrepresents
A. (a) f-decay
B. (b) y-decay
C. (c) fusion

D. (d) fission

Answer: C

o Watch Video Solution

5. (a) How much mass is lost per day by a nuclear reactor operated at a
10° watt power level?
(b) If each fission releases 200 MeV, how many fissions occur per second

to yield this power level?

o Watch Video Solution



https://dl.doubtnut.com/l/_SFRJE6ERcWDK
https://dl.doubtnut.com/l/_QQD2ncjuHnOr

6. Find energy released in the alpha decay,
Given _ 92U -2 Th +} He
M (_92"238U)=238.050784uM( _ 90***Th) = 234.043593u

M(_2"4He)=4.002602u’

° Watch Video Solution

7. Complete the nuclear reactions.
(@ _3°Li+? I Be+in (b) _17%CI+ ? —32 S+ 2"4He(c)

_4"9Be+ 2"4Herarr3( _2'He) + ? (d) _35"Br +} H — ? +2(_0"n)

° Watch Video Solution

8. Consider the reaction _1°H +2 H =} He+ Q. Mass of the
deuterium atom = 2.0141w. Mass of helium atom = 4.0024w. This is a

nuclear.......reaction in which the energy Q released is.......... MeV.

° Watch Video Solution



https://dl.doubtnut.com/l/_2feNVOFlbuig
https://dl.doubtnut.com/l/_AWl3Gc8Kd0AL
https://dl.doubtnut.com/l/_jVcGYWFbVG4i

9. The binding energies per nucleon for deuteron ( _ 1H?) and helium (

_ 2He4)a'rel.1MeV and 7.0MeVrespectively. Thee # rgyre < asedwhc

° Watch Video Solution

Assertion And Reason

1. Assertion : Rate of radioactivity cannot be increased or decreased by

increasing or decreasing pressure or temperature.

Reason : Rate depends on the number of nuclei present in the radioactive

sample.

A.If both Assertion and Reason are true and Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.


https://dl.doubtnut.com/l/_CkSRSchaMcY6
https://dl.doubtnut.com/l/_w4CveHl0EEYO

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

° Watch Video Solution

2. Assertion : Only those nuclei which are heavier than lead are

radioactive.

Reason : Nuclei of elements heavier than lead are unstable.

A. (a) If both Assertion and Reason are true and Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.


https://dl.doubtnut.com/l/_w4CveHl0EEYO
https://dl.doubtnut.com/l/_jdUf54bu7nzF

Answer: D

o Watch Video Solution

3. Assertion : After emission of one a-particle and two [S-particles, atomic

number remains unchanged.

Reason : Mass number changes by four.

A.(a) If both Assertion and Reason are true and Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_jdUf54bu7nzF
https://dl.doubtnut.com/l/_GhmHnCZc8SKG

4. Assertion : ~-rays are produced by the transition of a nucleus from
some higher energy state to some lower energy state.
Reason : Electromagnetic waves are always produced by the transition
process.
A.If both Assertion and Reason are true and Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_u5gEgE8LgEhh

5. Assertion : During B-decay a proton converts into a neutron and an
electron. No other particle is emitted.
Reason: During [-decay linear momentum of system should remain
constant.
A. (a) If both Assertion and Reason are true and Reason is correct
explanation of the Assertion.
B. (b) If both Assertion and Reason are true but Reason is not the
correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_56dLkHaKY2Zx

6. Assertion : If we compare the stability of two nuclei, then that nucleus
is more stable whose total binding energy is more.
Reason: More the mass defect during formation of a nucleus more will be
the binding energy.
A. If both Assertion and Reason are true and Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explanation of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6ZZ9X3PPLhbe

7. Assertion : In a nuclear process energy is released if total binding
energy of daughter nuclei is more than the total binding energy of
parent nuclei.
Reason: If energy is released then total mass of daughter nuclei is less
than the total mass of parent nuclei.
A. (a) If both Assertion and Reason are true and Reason is correct
explanation of the Assertion.
B. (b) If both Assertion and Reason are true but Reason is not the
correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_gN1YGjFtdCtr

8. Assertion : Binding energy per nucleon is of the order of MeV.

Reason: 1MeV = 1.6 x 10~ 3.

A. (a) If both Assertion and Reason are true and Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

° Watch Video Solution

9. Assertion : 1amu is equal to 931.48 MeV.

Reason: 1amu is equal to 1/12th the mass of C''? atom.


https://dl.doubtnut.com/l/_iRKMQjTyBsuw
https://dl.doubtnut.com/l/_mmrwwkcNH60D

A.(a) If both Assertion and Reason are true and Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution

10. Assertion: Between «, § and « radiations, penetrating power of -
rays is maximum.
Reason : lonising power of v-rays is least.

A. (a) If both Assertion and Reason are true and Reason is correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_mmrwwkcNH60D
https://dl.doubtnut.com/l/_dZVBDNiVMgDl

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution

11. Assertion: The nuclear energy can be obtained by the nuclear fission of
heavier nuclei as well as by fusion of lighter nuclei.
Reason: As the mass number increases, the binding energy per nucleon,
first increases and then decreases.
A.(a) If both Assertion and Reason are true and Reason is correct
explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.


https://dl.doubtnut.com/l/_dZVBDNiVMgDl
https://dl.doubtnut.com/l/_ilEcNtwLLjag

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: A::B

o Watch Video Solution

Level 1 Subjective Questions

1. The half-ives of radioisotypes P3* and P33 are 14 days and 25 days
respectively. These radioisotopes are mixed in the ratio of 4:1 of their
atoms. It the initial activity of the mixed sample is 3.0 mCi, find the activity

of the mixed isotopes after 60 years.

° View Text Solution

for JEE MAIN



https://dl.doubtnut.com/l/_ilEcNtwLLjag
https://dl.doubtnut.com/l/_vAcavzXiyoIa

1. When a metalic surface is illuminated with light of wavelength A, the
stopping potential is V. the same surface is illuminated by light of
wavelength 2\ the stopping potential is % The thershold waelength for

the surface is

Answer: B

o Watch Video Solution

2. The de Broglie wavelength of an electron moving with a velocity of
1.5 x 108ms ! is equal to that of a photon find the ratio of the kinetic

energy of the photon to that of the electron.


https://dl.doubtnut.com/l/_du7nbXav3XuZ
https://dl.doubtnut.com/l/_NyoFCKNP7y7f

A2

N

o
N

Answer: D

o Watch Video Solution

3. Let p and E denote the linear momentum and energy of a photon. If the

wavelength is decreased,

A.both p and E increase
B. p increase and E decreases
C. p decrease and E increases

D. both p and E decrreases

Answer: A



https://dl.doubtnut.com/l/_NyoFCKNP7y7f
https://dl.doubtnut.com/l/_cN0xlhqmmJbk

| o Watch Video Solution

4. The de Broglie wavelength of an neutron corresponding to root mean
square speed at 927° is A\. What will be the de Broglie wavelength of the
neutron corresponding to root mean square speed at 27° C?
Al
2
B.A

C.2\

D. 4\

Answer: C

o Watch Video Solution

5. If an orbital electron of the hydrogen atom jumps from the ground

state to a higher energy state, its orbital value where its velocity is


https://dl.doubtnut.com/l/_cN0xlhqmmJbk
https://dl.doubtnut.com/l/_qGHDTadcHw47
https://dl.doubtnut.com/l/_vrWEwodwwRI1

reduced to half its initial value.. If the radius of the electron orbit in the

ground state is 7, then the radius of the new orbit would be:

A. 2r
B. 4r
C.8r

D. 16r

Answer: B

o Watch Video Solution

6. If a hydrogen atom at rest, emits a photon of wavelength A, the recoil

speed of the atom of mass m is given by :


https://dl.doubtnut.com/l/_vrWEwodwwRI1
https://dl.doubtnut.com/l/_dBzNP8uBZMUA

Answer: A

° Watch Video Solution

7. Two particles of masses m and 2m have equal kinetic energies. Their de

Broglie wavelengths area in the ratio of:

Al:1

B.1:2

C.1:4/2
D./2:1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_dBzNP8uBZMUA
https://dl.doubtnut.com/l/_hJpgXSMqoQow

8.The binding energy of nucei X and Y are E; and Es, respectively. Two

atoms of X fuse to give one atom of Y and an energy @ is released.

Then,

AQ = 2E, — E,

BQ:E2—2E1

C.Q < 2E, — B,

D.Q > E, — 2E;

Answer: B

o Watch Video Solution

9.4 2B ¢
T =0, Ny, 0,
TN, N, N,

The ratio of N; to N, is maximum s


https://dl.doubtnut.com/l/_2DW6pjbxvrKe
https://dl.doubtnut.com/l/_HsLmVt3Kxv53

Answer: B

o Watch Video Solution

10. The graph of 1n<R£) versus 1nA(R = radius of a nucleus and
0

A = its mass number) is

A. a straight line
B. a parabola
C.and ellipse

D. a circle

Answer: A


https://dl.doubtnut.com/l/_HsLmVt3Kxv53
https://dl.doubtnut.com/l/_owAeojr70Sd6

o Watch Video Solution

1. When a 8~ particle is emitted from a nucleus, the neutrons-proton

ratio:

A. os decreased

B. is increased

C.remains the same

D. may in increases or decreases

Answer: A

o Watch Video Solution

12. Radiation two photons having energies twice and five times the work
function of a metal are incident successively on the metal surface. The
ratio of the maximum velocity of photoelectrons emitted in the two cases

will be


https://dl.doubtnut.com/l/_owAeojr70Sd6
https://dl.doubtnut.com/l/_pSD0siD3svqg
https://dl.doubtnut.com/l/_U8l6P41F8Scy

A 1:2

B.2:1

C.1:4

D.4:1

Answer: A

o Watch Video Solution

13. Cut off potential for a metal in photoelectric effect for light of

wavelength A, Ay and )3 is found to be V;, V5 and V3 volts , If V3, V5 and

V3 are in Arithmetic progression then A, Ay and A3 will be in

A. Arithmetic progression

B. Geometric progression

C. Harmonic progression

D. None of these


https://dl.doubtnut.com/l/_U8l6P41F8Scy
https://dl.doubtnut.com/l/_PPNmIvRyGVXu

Answer: C

° Watch Video Solution

14. Photons with energy 5eV are incident on a cathode C' in a
photoelectric cell . The maximum energy of emitted photoelectrons is
2eV.When photons of energy 6eV are incident on C', no photoelectrons
will reach the anode A , if the stopping potential of A relative to C'is

A5

B.3V

cC.1v

D.4V

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_PPNmIvRyGVXu
https://dl.doubtnut.com/l/_FMOIfcQCiCNB

15. Consider the following nuclear reaction,
X200 5 AM0 4 B 4 Energy
If the binding energy per nucleon for X, A and B are 7.4MeV, 8.2MeV
and 8.2MeV respectively, the energy released will be

A. 200 MeV

B. 160 MeV

C. 110 MeV

D. 90 MeV

Answer: B

o Watch Video Solution

A
16. The activity of a sample reduces from Aj to =2 in one hour. The

activity after 3 hours more will be


https://dl.doubtnut.com/l/_L6Sla1066I1w
https://dl.doubtnut.com/l/_cxXDlV6hT3zd

Answer: B

° Watch Video Solution

17. The number of a and (- emitted during the radioactive decay chain
starting from .55. Ra and ending at .532; Pbis

A . 3a and 65~

B.4a and 55~

C.baand 48~

D.6a and 68

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_cxXDlV6hT3zd
https://dl.doubtnut.com/l/_uQFm5avEeH7M

18. The wavelength of the K, line for an element of atomic number 57 is

A . What is the wavelength of the K, line for the element of atomic

number29 ?

A A

B. 2\

C. 4\

D. 8\

Answer: C

o Watch Video Solution

19. There are two radioactive substance A and B. Decay consant of B is
two times that of A. Initially, both have equal number of nuceli. After n

half-lives of A, rates of disintegaration of both are equal. The value of n is


https://dl.doubtnut.com/l/_uQFm5avEeH7M
https://dl.doubtnut.com/l/_HHL77O5jlKXl
https://dl.doubtnut.com/l/_MWp0y3AnPAvG

Al

B.2

C.4

D. None of these

Answer: A

o Watch Video Solution

20. A radioactive ncleus A finaly transforms into a stable nucleus. B Then A

and B can be

A. isobars

B. isotones

C.isotopes

D. None of these

Answer: C



https://dl.doubtnut.com/l/_MWp0y3AnPAvG
https://dl.doubtnut.com/l/_Dlwb7qXrfnnv

| ° View Text Solution

21. If .95 U?*® changes to .g5 At*'? by a series of a-and 3 -decays, the
number of a and -decays undergone is .

A.7and 5

B.7and 7

C.5and 7

D.7 and 9

Answer: B

° Watch Video Solution

22. Number of nuclei of a radioactive substance are 1000 and 900 at times

t = 0 and time t = 2s. Then, number of nuclei at time ¢t = 4s will be

A. 8000


https://dl.doubtnut.com/l/_Dlwb7qXrfnnv
https://dl.doubtnut.com/l/_oSdgvhCERVyA
https://dl.doubtnut.com/l/_ZLTQyKYcH00m

B. 810

C.790

D. 700

Answer: B

o Watch Video Solution

23. In a sample of a radioactive substance, what fraction of the initial
nuceli will remain undecayed after a time ¢t = T' /2, where T=half -life of

radioactive substance?

Answer: A

g


https://dl.doubtnut.com/l/_ZLTQyKYcH00m
https://dl.doubtnut.com/l/_qt8pSFwBc9S4

| ° Watch Video Solution

24. Magnetic moment due to the motion of the electron in nth energy of

hydrogen atom is proportional to

Answer: A

o Watch Video Solution

25. An electron in nth excited state in a hydrogen atom comes down to
first excited state by emitting ten different wavelength. Find value of n

(an integer).


https://dl.doubtnut.com/l/_qt8pSFwBc9S4
https://dl.doubtnut.com/l/_alymEUfh3hTK
https://dl.doubtnut.com/l/_UaDDnwDzfmxO

A 6

B.7

C.8

D.9

Answer: A

o Watch Video Solution

26. The angular momentum of an electron in an orbit is quantized

because irt is a necessary condition for the compatibility with

A. the wave nature of electron

B. particle nature of electron

C. Paullis exclusion behaviour

D. None of these

Answer: A



https://dl.doubtnut.com/l/_UaDDnwDzfmxO
https://dl.doubtnut.com/l/_xL5TQG9hAIHR

| ° Watch Video Solution

27.Find the maximum angular speed of the electron of a hydrogen atoms

in a statoonary orbit

A.6.2 x 10°rad /s
B.4.1 x 10'%rad /s
C.2.4 x 10%rad /s

D.9.2 x 10*%rad /s

Answer: B

° Watch Video Solution

28. In hydrogen and hydrogen-like atom , the ratio of
E4, — Ey, and E,, — E, varies with atomic nimber z and principal

quantum numbern as


https://dl.doubtnut.com/l/_xL5TQG9hAIHR
https://dl.doubtnut.com/l/_4rIVNUaqCfrv
https://dl.doubtnut.com/l/_m5sK1T9F57lh

D. None of these

Answer: D

o Watch Video Solution

29.The ratio of the maximum wavlength of the Lyman series in hydrogen

specturm to the maximum wavelength in the Panchen series is

A 3
" 105



https://dl.doubtnut.com/l/_m5sK1T9F57lh
https://dl.doubtnut.com/l/_mi532fLr5tV0

| o Watch Video Solution

30. When an electron in the hydrogen atom in ground state absorb a
photon of energy 12.1eV/, its angular momentum

A. decreases by 2.11 x 1073J — s

B. decreases by 1.055 x 107 34J — s

C.increases by 2.11 x 10 3J — s

D. increases by 1.055 x 107 3*J — s

Answer: C

o Watch Video Solution

31. Consider the electron energy level diagram of H-atom Photons

associated with shortest and longest wavelength would be emitted from


https://dl.doubtnut.com/l/_mi532fLr5tV0
https://dl.doubtnut.com/l/_4z1ztxkLJUB7
https://dl.doubtnut.com/l/_rl2Jp7vSnXW4

the atom by the transitions labeled
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B. C and A respectively
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° Watch Video Solution



https://dl.doubtnut.com/l/_rl2Jp7vSnXW4

32. In a characteristic X-ray spectra of some atom superimposed on

continuous X-ray spectra :

Ly

L

A.Prepresents K, line
B. Q represents K3 line
C.Q and Prepresent K, and K3 lines respectively

D.Q and Prepresent K, and Kjp lines respectivley

Answer: C

o Watch Video Solution

33. What is the probability of a radioactive nucleus to survive one mean

life?


https://dl.doubtnut.com/l/_TqMIWfZ0rhga
https://dl.doubtnut.com/l/_ZV3TqTfTwknF

In2
C

p.1- 22

Answer: A

° Watch Video Solution

34.The activity of a radioactive substance is R; at time t; and R, at time

to( > t1). Its decay cosntant is A. Then .

A. thl = R2t2

B. Rl = Rle_ (At17t2)

Ri — Ry
C. —— =constant
to — 1

D.Ry = Rye? (270

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZV3TqTfTwknF
https://dl.doubtnut.com/l/_O4qUaufxkyIn
https://dl.doubtnut.com/l/_87H7GexgsF2P

35.1n problem43, number of atoms decayed between time interval ¢; and

ty are

In(2)

A R, - R
= (R~ Ry)

B. R16_>\t1 — Rze_)\tZ

C.A(R; — Ry)

D. (Rl —R2)
A

Answer: D

o Watch Video Solution

36. V; atoms of a radioactive element emit IV, beta partilces per second.

The decay cosntant of the element is (in s *1)


https://dl.doubtnut.com/l/_87H7GexgsF2P
https://dl.doubtnut.com/l/_JoeRVmbdJuAD

D. NQ 1Il(2)

Answer: B

o Watch Video Solution

37. Magnetic field at the center (at nucleus) of the hydrogen like atom
(atomic number = z) due to the motion of electron in nth orbit is

proporional to

o Watch Video Solution

38.The binding energy of the electron in the ground state of He atom is
equal to Ey = 24.6eV. Find the energy required to remove both the
electrons from the atom.

A. 24.6eV

B.49.2¢V


https://dl.doubtnut.com/l/_JoeRVmbdJuAD
https://dl.doubtnut.com/l/_UuOe0CL9apJI
https://dl.doubtnut.com/l/_XW99eUT036lv

C.79eV

D. 38.2eV

Answer: C

° Watch Video Solution

39. A y-ray photon is emitted

A. after ionization of an atom

B. due to conversion of a neutron nto a neutorn in the nucleus

C. after de-excitaion of a nucleus

D. due to conversion of a proton into a neutron in the nucleus

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_XW99eUT036lv
https://dl.doubtnut.com/l/_IWcbqIsCIHqT

40. Angular momentum (L) and radius (r) of a hydrogen atom are
related as

A. Lr=constant

B. Lr?=constant

C. L* =constant

D. None of these

Answer: D

o Watch Video Solution

41. 92 mucleus absorbs a slow neutron and undergoes fission into
X139 ST‘94 . . . . . .
54 and 38 nuclie The other particies produced in this fission

process are

A.16 and la

B. 26 and 1 neutron


https://dl.doubtnut.com/l/_YwSGpQvBOI3a
https://dl.doubtnut.com/l/_IfM2MJFPuOcp

C. 2 neutrons

D. 3 neutrons

Answer: B

° Watch Video Solution

42. The ratio of de-Broglie wavelengths of molecules of hydrogen and

helium gas moving at rms speed in two gas jars kept separately at

temperature 37° C and 127° C respectively is :

2
A —
V3
B 2
"V 3
3
c V3
2
b 8
"V 3
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IfM2MJFPuOcp
https://dl.doubtnut.com/l/_rUe2gNA335BC

43. The rest mass of a deuteron is equivalent to an energy of 1876 MeV,
that of a proton to 939MeV, and that of a neutron to” 940 MeV. A
deutron may disintegrate to a proton and neutron if

A. emits a y-ray photon of energy 2 MeV

B. captures a y-ray photon of energy 2MeV

C. emits a y-ray photon of energy 03 MeV

D. captures a y-ray photon energy 3 MeV

Answer: D

o Watch Video Solution

44. Consider a hydrogen-like atom whose energy in nth excited state is

given by

13.622
2

E, =
n

When this excited makes a transition from excited state to ground state,


https://dl.doubtnut.com/l/_rUe2gNA335BC
https://dl.doubtnut.com/l/_zuerGTx3MEOR
https://dl.doubtnut.com/l/_7Y69w3DnqI2z

most energetic photons have energy

E .x = 52.224€eV . and least energetic photons have energy

E .« = 1.224eV

Find the atomic number of atom and the intial state or excitation.
A2
B.5

C.4

D.3

Answer: A

o Watch Video Solution

45. An electron in a Bohr orbit of hydrogen atom with quantum number n

has ans angular momentum 4.2176 x 10~ **kg — m? /sec

A.5.86A

B. 3.26A


https://dl.doubtnut.com/l/_7Y69w3DnqI2z
https://dl.doubtnut.com/l/_aGPKSygfnOiP

C.4.66A

D.4.77A

Answer: D

° Watch Video Solution

46. Two identical photocathode receive light of frequencies f; and fs. If
the maximum velocities of the photoelectrons (of mass m) coming out

are respectively v; and v, then:
o 1/2
Avi —vy = |—(fi —
v — U2 {m (f1 fz)]
2h
B.v? — 02 = E(fl — f2)

1/2
Cuv +wv2 = l%(ﬁ — f2)]

2h
D.’U% + ’Ug = H('fl — f2)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_aGPKSygfnOiP
https://dl.doubtnut.com/l/_krtR1uXkd4Di

47. Assuming that about 20MeV of energy is released per fusion reaction
1 H? + 1 H® — .0 n' + .9 He4, the mass of .1 H? consumed per day in
a future fusion reactor of powder 1MW would be approximately

A.0.001g

B.0.2¢g

C.10.0g9

D. 2g

Answer: B

° Watch Video Solution

48. In a Coolidge tube, the potential difference used to accelerate the
electrons is increased from 12.4kV to 24.8kV. As a result, the difference

between the wavelengths of K,-line and minimum wavelength becomes


https://dl.doubtnut.com/l/_krtR1uXkd4Di
https://dl.doubtnut.com/l/_EzRDErFMOQUG
https://dl.doubtnut.com/l/_k27OhJdTZ1HW

thrice. The wavelength of the K, lineis 0.25 x K A°.Find the value of K.

he _ (12.4Kv4°)
e

A 1A
B.0.5A
C.1.5A

D.1.25A

Answer: D

o Watch Video Solution

49. The half life of .9y U2 against a -decay is 4.5 x 10° years. What is the
activity of 1g sample of .gy U?38?

A.3.89 x 10''Bq

B.3.89 x 10°Bgq

C.1.23 x 10*Bgq


https://dl.doubtnut.com/l/_k27OhJdTZ1HW
https://dl.doubtnut.com/l/_RjX9dYI1xnVJ

D.1.23 x 10°Bgq

Answer: C

o Watch Video Solution

50. Positron is the antiparticle of an electron .It has the same mass as an

electron but the opposite charge An electron and a positron moving

towards each other with equal and opposite velocities.

A.can annihilate into one photon. Conserving both energy and

momentum

B. cannot annihilate into one photon because energy cannot be

conserved

C. cannot annihilate into one photon because momentum cannot be

conserved

D.cannot annihilate into one photon because charge cannot be

conserved


https://dl.doubtnut.com/l/_RjX9dYI1xnVJ
https://dl.doubtnut.com/l/_TNuCdKTmfusR

Answer: C

° Watch Video Solution

51. Ratio of the de Broglie wavelenght of molecules of helium and

hydrogen at temperatur 27° C and 327° C respectively is

A2
B.1
C.3

D.4

Answer: B

° Watch Video Solution

52. An element A decays into element C' by a two-step process :

A— B+ ., He



https://dl.doubtnut.com/l/_TNuCdKTmfusR
https://dl.doubtnut.com/l/_CwGhOYF12Peo
https://dl.doubtnut.com/l/_LrKYGFI2m057

B — C + 2e”

Then.

A. A and C are isotopes

B. A and C ae isobars

C.B and C are isotopes

D. A and B are isobars

Answer: A

o Watch Video Solution

53. Consider the following energies

(1) The minimum energy needed to excite a hydrogen atom from its
ground state — E

(2) Energy needed to ionze a hydrogen atom from ground state = E,

(3) Energy released in 235 U — fission = Ej

(4) Energy needed to remove a neutron from a 2 Coyaens = Ea


https://dl.doubtnut.com/l/_LrKYGFI2m057
https://dl.doubtnut.com/l/_pJRZ3ulh9ETW

AFE < E <E3<E

B.E, < E3 < By < Ej4

CE <E,<E;<E;

D.E, < E, < E, < Ej

Answer: C

o Watch Video Solution

54.Supose the potential energy between electron and porton a distance
o2

K
ris given by U = — 3 Assuming Bohar's Model to be valid for this
r

t

atom if the speed of elctron in n™ orbit depends on the prinicpal

quantum number n as v con” then find the vlaue of x.
A1l
B.2
C.3

D.4


https://dl.doubtnut.com/l/_pJRZ3ulh9ETW
https://dl.doubtnut.com/l/_huQSLscQwgMp

Answer: C

° Watch Video Solution

55. Half lives of two isotopes X and Y of a material are known to be
2 x 10° years and 4 x 10° years respectively if a planet was formed with
equal number of these isotopes, then the current age of planet, given
that currently the material has 20 % of X and 80 % of Y by number, will
be:

A.8 x 10° years

B.6 x 10° years

c.4 x 10° years

D.2 x 10° years

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_huQSLscQwgMp
https://dl.doubtnut.com/l/_9ou52ihMmVHB

for JEE Advanced (only one option is Correct)

1. A radioactive substance is being consumed at a constant of 1s ~ 1. After
what time will the number of radioactive nuclei becoem 100. Initially,

there were 200 nuceli present.

Als

In(2)

C.In(2)s

D.2s

Answer: C

° Watch Video Solution

2. A radiaocatice isotope is being produced at a constant rate X. Half-life
of the radioactive substance is Y. After some time, the number of

radioactive nuceli become constant. The value of this constant is .


https://dl.doubtnut.com/l/_W0gsQrUBvlWm
https://dl.doubtnut.com/l/_30bk31m24iaV

XY
A
In(2)

B. XY

Answer: A

o Watch Video Solution

3. A radioactive substance X decys into another radioactive substance Y.
Initially, only X was present . A, and A, are the disintegration constant

of X andY. Ny will be maximum when.



https://dl.doubtnut.com/l/_30bk31m24iaV
https://dl.doubtnut.com/l/_ftY0ghg2giOw

Answer: C

° Watch Video Solution

4. Half-life of a radioactive substance A is two times the half-life of
another radioactive substance B. Initially, the number of A and B are N4
and Np, respectively . After three half-lives of A, number of nuclei of both
are equal. Then, the ratio Ny / Np is .

Al/4

B.1/8

C.1/3

D.1/6

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ftY0ghg2giOw
https://dl.doubtnut.com/l/_YAttIuvpcQvE

5. The kinetic energy of an electron is E when the incident wavelength is A

To increase ti KE of the electron to 2E, the incident wavelength must be

A 2

B.)/2

(heX)
¢ (EX + he)
. (heX)

(EX — he)

Answer: C

o Watch Video Solution

6. The ratio between total acceleration of the electron in singly ionized

helium atom and hydrogen atom (both in ground state) is

Al

B.8

C.4


https://dl.doubtnut.com/l/_W8B0jnpFNR0F
https://dl.doubtnut.com/l/_7BJyQwgpHKgJ

D. 16

Answer: B

° Watch Video Solution

7.The shortest wavelength of the Brackett series of a hydrogen-like atom
(atomic number of Z ) is the same as the shortest wavelength of the

Balmer series of hydrogen atom. The value of z is

A.2
B.3
C.4

D.6

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7BJyQwgpHKgJ
https://dl.doubtnut.com/l/_LWUwW8RVSuK6
https://dl.doubtnut.com/l/_ZgefCjtIEeDe

8. According to Bohr's theory of hydrogen atom , the product of the
binding energy of the electron in the nth orbit and its radius in the nth

orbit

A.is proportional to n?
B. is inversely proportional to nn

C. has a constant value of 10.2 eV-A'

D. has a constant value of 7.2eV — A

Answer: D

o Watch Video Solution

9. An electtron and a photon have same wavelength . If p is the moment
of electron and E the energy of photons, the magnitude of p/E in S |
unit is

A.3.0 x 10°

B.3.33 x 107?


https://dl.doubtnut.com/l/_ZgefCjtIEeDe
https://dl.doubtnut.com/l/_MK2VhG46U6NB

C.9.1 x 1031

D.6.64 x 10 3¢

Answer: B

° Watch Video Solution

10. In X-ray tube , when the accelerating voltage V is halved, the
difference between the wavelength of K, line and minimum wavelength
of continuous X-ray spectrum

A. remains constant

B. becomes more than two times

C. becomes half

D. becomes less than two times

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_MK2VhG46U6NB
https://dl.doubtnut.com/l/_FxE0uvL6DmDv

N. If K; and K, are maximum kinetic energies of photoelectrons
emitted when light of wavelength A\; and )\, respectively are incident on

a metallic surface. If A\; = 3\, then

A 2K, = K,

B. K1 - 2K2

K.
CK < 72

D. K, < 2K,

Answer: C

o Watch Video Solution

12. The binding energy per nucleon number for deutron leand helium
Hej are 1.1MeV and 7.0MeV respectively . The energy released when

two deuterons fase to form a belium nucleus He‘z1 IS v

A. 20.8MeV


https://dl.doubtnut.com/l/_FxE0uvL6DmDv
https://dl.doubtnut.com/l/_1tFCBQydH9D2
https://dl.doubtnut.com/l/_wMJQyxTl7ZFb

B.16.6MeV

C.25.2MeV

D.23.6MeV

Answer: D

o Watch Video Solution

13. A particle of mass 3m at rest decays into two particles of masses m
and 2m having non-zero velocities. The ratio of the de Broglie

A
wavelengths of the particles (}\—1) is
2

A.

i
N I

D. None of these

Answer: D

| 1


https://dl.doubtnut.com/l/_wMJQyxTl7ZFb
https://dl.doubtnut.com/l/_I0WYz5pFKiMj

l o Watch Video Solution

14. A potential difference of 10 V is applied across an X-ray tube. The

ratio of the de-Broglie wavelength of X-rays produced is

C.1

D.1/10*

Answer: C

° Watch Video Solution

15. de-Broglie wavelength of an electron in the nth Bohr orbit is A,, and

the angular momentum is J, then

A J, x A\,


https://dl.doubtnut.com/l/_I0WYz5pFKiMj
https://dl.doubtnut.com/l/_pdS3V4MiuEXJ
https://dl.doubtnut.com/l/_pxITFn9TdfM0

B.\, x —
n

C.\, x JZ

D. None of these

Answer: A

° Watch Video Solution

3h
16. The angular momentum of an electron in the hydrogen atom is 3
s

Here. h is Planck's constant. The kinetic energy of this electron is

A.4.35eV
B.1.51eV
C.3.4eV

D.6.8eV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pxITFn9TdfM0
https://dl.doubtnut.com/l/_GszLPdVLal0O

17.1n a hydrogen atom, the binding energy of the electron in the ground
state is E; then the frequency of revolution of the electron in the nth
orbit is

A.2E; /nh

B.2Ein/h

C.E,/nh

Answer: A

o Watch Video Solution

18. Two electrons are moving with the same speed, v One electron enters
at different instants , the quantity produced second time was twic of that
produced first time. If now their present acitivies are A; and A,

respectively then their age difference equals


https://dl.doubtnut.com/l/_GszLPdVLal0O
https://dl.doubtnut.com/l/_K8FgtAt5nlUH
https://dl.doubtnut.com/l/_1SJzo2nVJs84

AN = Ay

B.A\; > Ao

C AL < A

D->‘1 > AQOFAl < )\2

Answer: D

o View Text Solution

19. A radioactive material of half-life T was kept in a nuclear reactor at
two different instants. The quantity kept second time was twice of the
kept first time. If now their present activities are A; and A, respectively,

then their age difference equals

AL
" In2

24
In. =1L

Ay

24,
n. A2

B.T

c L
"In2

A
In. —-

24,

A
In. 2

D.T
24,



https://dl.doubtnut.com/l/_1SJzo2nVJs84
https://dl.doubtnut.com/l/_nPer8NZtmRm5

Answer: C

° Watch Video Solution

20. One of the lines in the emission spectrum of Li®™ has the same
wavelength as that of the second line of Balmer series in hydrogen
spectrum. The electronic transition corresponding to this line is.
Al2—9
B.12 — 6

C.4—3

D.6 — 3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_nPer8NZtmRm5
https://dl.doubtnut.com/l/_ZN111BaNqbqE

21. different between nth and (n + 1)th Bohr's radius of hydrogen atom

is equal to (n = 1)th Bohr's radius. The value of n is

Al
B.2
C.3

D.4

Answer: D

o Watch Video Solution

22. When a hydrogen atom emits a photon in going from n=5 to n=1, its
recoil speed is almost

A.4m/s

B. 800 m/s

C.3mm/s


https://dl.doubtnut.com/l/_5Mz6Amz9yLGn
https://dl.doubtnut.com/l/_pqvjSqFQZDfp

D.01. mm/s

Answer: A

o Watch Video Solution

23. A radioactive isotope A decays into another isotope B which has a
half-life equal to 1/2 of that of A. Both isotopes emit a-particles during
their decay into a stable nucleus. If a sample consists initially of atoms of
A. only then the net activity of the sample initially

A.increases with time

B. decreases with time

C.remains constant

D. any of the above may be true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pqvjSqFQZDfp
https://dl.doubtnut.com/l/_49P7oNXuxswa

24. There are two radio nuceli A and B. A is an « emitter and B a 8
emitter. Their disintegration constant are in the ratio of 1: 2 What should
be the ratio of number of atoms of A and B at any time t so that
probabilities of getting alpha and beta particles are same at that instant?

A2:1

B.1:2

Answer: A

o Watch Video Solution

25. A radioactive elementX converts into another stable elemnet Y. Half-
life of X is 2h. Initally, only X is present. After time t, the ratio of atoms

of X and Y is found to be 1: 4 Then ¢ in hours is .


https://dl.doubtnut.com/l/_exEratXJDXXb
https://dl.doubtnut.com/l/_qPOyCUaXW8yv

A2

B.4

C. between 4 and 6

D.4

Answer: C

o Watch Video Solution

26. A radioacitve nucleus is being produced at a constant rate a per
second. Its decay constant is A. If Ny are the number of nuclei at time

t = 0, then maximum number of nuceli possible are .

> Q


https://dl.doubtnut.com/l/_qPOyCUaXW8yv
https://dl.doubtnut.com/l/_T9dUURwCxddZ

Answer: A

° Watch Video Solution

27.The ratio of molecular mass of two radioactive substances is 3/2 and
the ratio of their decay cosntatnt is 4/3. Then. The ratio of their initial

activity per mole will be

>
N

n
| © w|k ©|oo

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_T9dUURwCxddZ
https://dl.doubtnut.com/l/_sKN7d6Bm6kka

28. A radioactive source in the form of a metal sphere of diameter 3.2x10"
-3 m emits B-particle at a constant rate of 6.25x10" 10 particle/sec. The
source is electrically insulated and all the B-particle are emitted from the
surface. The potential of the sphere will rise to 1V in time

A.180us

B.90us

C. 18us

D.9us

Answer: C

o Watch Video Solution

29. A hydrogen atom ia in excited state of principal quantum number n .
It emits a photon of wavelength A\ when it returnesto the ground state.

The value of n is


https://dl.doubtnut.com/l/_FZxhguGquztH
https://dl.doubtnut.com/l/_DMrIPhkZFMh3

A JAR(AR — 1)

AR — 1
B.
A
c Y
"V AR -1

D.\/A(R — 1)

Answer: C

o Watch Video Solution

30. A neutron moving with a speed v makes a head-on collision with a
hydrogen in ground state kept at rest which inelastic collision will be take
place is (assume that mass of photon is nearly equal to the mass of

neutron)

A.10.2eV
B. 20.4eV
C.12.1eV

D.16.8eV


https://dl.doubtnut.com/l/_DMrIPhkZFMh3
https://dl.doubtnut.com/l/_IyvIQbUJleVu

Answer: B

° Watch Video Solution

31. At t=0, light of intensity 10'2 photons/s — m? of energy 6eV per
photon starts falling on a plate with work founction 2.5eV If area of the
plate is 2 x 10~ *m? and for every 10° photons one photoelectron is
emitted, charge on the plate at t=25 s is

A.8 x 10~ C

B.4 x 10 "C

c.12 x 10 0¢

D.16 x 10 2C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_IyvIQbUJleVu
https://dl.doubtnut.com/l/_gvjMrl9Wtg2e

32. The radius of the second orbit of an electron in hydrogen atom is
2.116A. The de Broglie wavelength associated with this electron in this

orbit would be

A. 6.64A

B. 1.058A

C.2.116A

D. 13.28A

Answer: A

o Watch Video Solution

33.The de-Broglie wavelength of electron in gound state of an hydrogen

atom is

A.1.06A

B. 1.52A


https://dl.doubtnut.com/l/_PJUprlsjHjxH
https://dl.doubtnut.com/l/_WY92CmACyTuS

C.0.53A

D. 3.33A

Answer: D

° Watch Video Solution

34. Radius of an electron moving in a circle in constant magnetic field is
two times that of an « particle in the same field. Then de-Broglie

wavelength of electrons is x-times of the a-particle Here x is

D.4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_WY92CmACyTuS
https://dl.doubtnut.com/l/_lua3RUnAs4No

35. An electrons of a stationary hydrogen aton passes form the fifth
enegry level to the ground level. The velocity that the atom acquired as a
result of photon emission will be

(m is the mass of the electron, R, Rydberg constanrt and h, Planck's

constant)

256m
" 24hR
B
25hR
24hR

C.——
25m

25hR

© 24m

Answer: C

o Watch Video Solution

36. An electron and a proton are separated by a large distance and the

electron approaches the proton with a kinetic energy of 2 eV. If the


https://dl.doubtnut.com/l/_lua3RUnAs4No
https://dl.doubtnut.com/l/_UrYEZHnlvrvF
https://dl.doubtnut.com/l/_yXi8dkX5xT1n

electron is captured by the proton to form a hydrogen atom in the

ground state, what wavelength photon would be given off?

A. 1262.2A

B.793.3A

C.1204.6A

D. 942.6A

Answer: B

o Watch Video Solution

37. Two separate monochromatic light beams A and B of the same
intensity (energy per unit area per unit time) are falling normally on a
unit area of a metallic surface. Their wavelength are A4 and Ap
respectively. Assuming that all the the incident light is used in ejecting
the photoelectrons, the ratio of the number of photoelectrons from

beam A to that from Bis


https://dl.doubtnut.com/l/_yXi8dkX5xT1n
https://dl.doubtnut.com/l/_vb1CyWpU7sgd
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Answer: A

o Watch Video Solution

38. In the Bohr model of a hydrogen atom, the centripetal force is
furnished by the Coulomb attraction between the proton and the
electrons. If ag is the radius of the ground state orbit, m is the mass and
e is the charge on the electron and eg is the vacuum permittivity, the

speed of the electron is

A. zero


https://dl.doubtnut.com/l/_vb1CyWpU7sgd
https://dl.doubtnut.com/l/_9FXdo7C0xQwr

5 VAmegagm

e

Answer: C

o Watch Video Solution

39. Average life ofa radioactive sample is 4 ms Initially the total number of
nuclie is IVy A charged capacitor of capacity 20uf is connected across a
resistor R. The value of R such that ratio of number of nuclei remaining to
the charge on capacitor remains constant with time is

A. 10092

B. 20002

C. 30082

D. 40052

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9FXdo7C0xQwr
https://dl.doubtnut.com/l/_JcJwmEAeR7GO

40. At time t = 0, some radioactive gas is injected into a sealed vessel. At
time 7', some more of the same gas is injected into the same vessel.
Which one of the following graphs best represents the variation of the

logarithm of the activity A of the gas with time ¢?

InA

(a)

A
InA
(b)
B.
InA"
(c) N
C. T :
InA
(d)
D.
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3O0g8EqQ51xl

41. A sample of radioactive material has mass m, decay constant A, and

molecular weight M. Avogadro constant = N4. The initial activity of the

sample is:

Answer: C

o Watch Video Solution

42. Binding energy per nucleon for C'? is 7.68MeV and for C* is

7.74MeV.The energy required to remove a neutron from cBis.

A.5.34MeV


https://dl.doubtnut.com/l/_3O0g8EqQ51xl
https://dl.doubtnut.com/l/_tZN5dDCuelRg
https://dl.doubtnut.com/l/_HFILGO9GAsuk

B.5.5MeV

C.9.5MeV

D.9.34MeV

Answer: A

o Watch Video Solution

43. Light coming from a discharge tube filled with hydrogen falls on the
cathode of the photoelectric cell. The work function of the surface of
cathode is 4eV Which one of the following values of the anode voltage (in

volts ) with respect to the cathode willl likely to make the photoo current

zero.
A —4
B.—4
C.—-8

D.—10


https://dl.doubtnut.com/l/_HFILGO9GAsuk
https://dl.doubtnut.com/l/_no4pLljkkjhg

Answer: D

° Watch Video Solution

44. In a hypothetical system , a partical of mass m and charge —3q is
moving around a very heavy partical chaRGE g. Assume that Bohr's model

is applicable to this system , then velocuity of mass m in the first orbit is

3¢>
‘ 2e 0 h
3q>

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_no4pLljkkjhg
https://dl.doubtnut.com/l/_2GpcmHHosMQE

45.n a certain nuclear reactor, a radioactive nucleus is bieng produced at

a constant rate =1000/s The mean life of the radionuclide is 40 minutes.

At steady state, the number of radionuclide will be

A4 x 10%

B.24 x 10*

C.24 x 10°

D. 24 x 10°

Answer: C

o Watch Video Solution

46.In a hypothetical atom, potential energy between electron and proton

2

at distance r is given by < ) where k is a constant Suppose Bohr

472

theory of atomic structures is valid and n is principle quantum number,

then total energy E is proportional to


https://dl.doubtnut.com/l/_LECdVP4B6rFD
https://dl.doubtnut.com/l/_IOGom2JrhrpJ

Answer: C

o Watch Video Solution

47. A freshly prepared smaple contains 16 X 10%° raadioactive nuclei,
whose mean life is 10'° seconds The acitiivity of the sample just after 4

ahlr lives time is

In2 10
A. W x 10 dps

B.1 x 10*%dps

1 10
C. 2 x 10" dps

D.In2 x 10%dps


https://dl.doubtnut.com/l/_IOGom2JrhrpJ
https://dl.doubtnut.com/l/_MQAnD4PXNR0m

Answer: B

° Watch Video Solution

48. Consider a nuclear reaction :
AL
A— B+C
A
and B> C
A converts into B and to C with decay with decay constant A\; B is alos
stable nucleus which futher decays into stable nucleus C with decay

constant A\,. Mark the correct statement(s)

dN,
A, d—tc — — (M N4 + A\ Np)

dN,
B.—4 — _ \N
dt 14VA

dN.
C. d—tA = ()\1NA + >‘2NB)

dNg

=\N Ao N
7t 14V4 + A2V

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_MQAnD4PXNR0m
https://dl.doubtnut.com/l/_kLB4ss3aGLe1

49, Two particles A and B have de-Broglie's wavelength 30A combined to
from a single particle. C Momentum is conserved in this processs. The
possible de-Broglile's wavelength of C is (the motion in one dimensional)

A 10A

B. 20A

C.60A

D. 80A

Answer: C

° Watch Video Solution

50. The only source of energy in a particular star is the fusion reaction
given by -
3.0 He' — . C+energy

Masses of ., He? and . C'? are given


https://dl.doubtnut.com/l/_kLB4ss3aGLe1
https://dl.doubtnut.com/l/_FzpR0bNCmMWB
https://dl.doubtnut.com/l/_ghCP7d1yG4EZ

(m. He') = 4.0025u, m (. C'*) = 12.0000u
Speed of light in vaccume is 3 x 10%m /s. power output of star is
4.5 x 10?" watt. The rate at which the star burns helium is

A.8 x 10"

B.4 x 102

C.12 x 10"

D.9 x 103

Answer: A

o Watch Video Solution

51. The de-Broglie wavlength of an electron emitted fromt the ground
1

state of an H-atom after the absoprtion of a photon quals 3 of the de-

Broglie wavelength when it was in orbit. The energy of the photon

abserobed is

A. 66eV


https://dl.doubtnut.com/l/_ghCP7d1yG4EZ
https://dl.doubtnut.com/l/_pcfU9E1LvCzz

B.13.6eV

C.20.4eV

D. 136eV

Answer: A

o Watch Video Solution

52. An electron and a proton are separated by a large distance and the

electron approaches the proton with a kinetic energy of 2 eV. If the

electron is captured by the proton to form a hydrogen atom in the

ground state, what wavelength photon would be given off?

A 2.4V

B.2.7eV

C.2.9eV

D.5.4eV


https://dl.doubtnut.com/l/_pcfU9E1LvCzz
https://dl.doubtnut.com/l/_yuk7BehSl7SE

Answer: B

o Watch Video Solution

53. If light of wavelength of maximum intensity emitted from surface at
temperature 77 Is used to cause photoelectric emission from a metallic
surface, the maximum kinetic energy of the emitted electron is 6 ev, which
is 3 time the work function of the metallic surface. If light of wavelength
of maximum intensity emitted from a surface at temperature
Ty(Ty, = 2T7) is used, the maximum kinetic energy of the photo

electrons emitted is

A. 10eV
B. 8eV
C.14eV

D. 12eV

Answer: C

(e~ |


https://dl.doubtnut.com/l/_yuk7BehSl7SE
https://dl.doubtnut.com/l/_ulgoabiUmuQQ

[ @ Watch Video Solution

54. When photon of wavelength A; are incident on an isolated sphere
suspended by an insulated thread, the corresponding stopping potential
is found to be V. When photon of wavelength A, are used, the
corresponding stopping potential was thrice the above value. If light of

wavelength A5 is used, calculate the stopping potential for this case.

hc<

A —

e
hc<

B. —
e
hc(

C.—
e

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ulgoabiUmuQQ
https://dl.doubtnut.com/l/_81ZRFpwmsTem

55. The ground state and first excited state energies of hydrogen atom

are —13.6eV and —3.4eV respectively. If potential energy in ground

state is taken to be zero. Then:

A. potential energy in the first excited state would be 20.4ev

B. total energy in the first excited state would be 23.8eV

C. kinetic energy in the first excited state would be 3.4eV

D. total energy in the ground state would be 13. 6eV’

Answer: A::B::C::D

° Watch Video Solution

56. An electron is excited from a lower energy state to a higher energy
state in a hydrogen atom. Which of the following quantity/quantities

decreases/decrease in the excitation ?

A. potential energy


https://dl.doubtnut.com/l/_TYGf1Navk55z
https://dl.doubtnut.com/l/_VzIcjWEjUCYE

B. Angular speed

C. Kinetic energy

D. Angularn momentum

Answer: B::C

o Watch Video Solution

57. The electron in a hydrogen atom makes a transition n; — ng, where
ny and ny are the principle quantum numbers of the two states. Assume
the Bohr model to be valid. The time period of the electron in the initial
state is eight times that in the final state. the possible values of n; and
N9 are

A. ny = 4, N9 — 2

B.ny = 8, N9 — 2

Cny = 8, N9 = 1

D.n1 :6,n2 =3


https://dl.doubtnut.com/l/_VzIcjWEjUCYE
https://dl.doubtnut.com/l/_H9CuW3PlWdGH

Answer: A::D

° Watch Video Solution

58. An electron in hydrogen atom first jumps from second excited state to
first excited state and then from first excited state to ground state. Let
the ratio of wavelength, momentum and energy of photons emitted in
these two cases be a, b and c respectively, Then

A.c=1/a

B.a=9/4

C.b=5/27

D. c=5/27

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_H9CuW3PlWdGH
https://dl.doubtnut.com/l/_oM7TvBU1b0pm

59. The magnitude of energy, the magnitude of linear momentum and
orbital radius of an electron in a hydrogen atom corresponding to the
quantum number n are E, P and r respectively. Then according to Bohr's
theory of hydrogen atom:

: : 1

A. Epr is proportinal to —

n

B. P/E is proportional to n

C. Er is constant for all orbits

D. Pr is proportional to n

Answer: A::B::C::D

o Watch Video Solution

60. The wavelengths and frequencies of photons in transition 1,2 and 3

for hydrogen like atom are Ay, A5, A3, v1, vy and vs respectively. Then:


https://dl.doubtnut.com/l/_cGzKS1CVtQaX
https://dl.doubtnut.com/l/_aK0oKRKQLz9P

s ' o 3 ¥
iy,

A.’U3 = v1; + V9

V1V2
B. V3 =

U1 + V2
CA3 = A1+ X

A1

D. \g = 172
A1+ As

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_aK0oKRKQLz9P
https://dl.doubtnut.com/l/_Xx6MyvKAmaoX

61. Which of the following transition in He™ ion will give rise to a
spectral line which has the same wavelength as some spectral line in the
hydrogen atom ?

A.n=4 to n=2

B.n=6 to n=2

C.n=6to n=3

D. n=8 to n=4

Answer: A::D

o Watch Video Solution

62. Suppose the potential energy between an electron and a proton at a
distance r is given by Ke2/3r3. Application of Bohr's theory tohydrogen

atom in this case showns that

A. kinetic energy in the nth atom in this orbit is proportional to n°


https://dl.doubtnut.com/l/_Xx6MyvKAmaoX
https://dl.doubtnut.com/l/_YVVuXGw1OmUR

B. kinetic energy is proportional to m 3 (m=mass of electron)
2

C. kinetic energy in the nht orbit is proportional ton ™

D. kinetic energy is proportional to m?® (m=mass of electron)

Answer: A::B

o Watch Video Solution

63.Let A,, be the area enclosed by the n'" orbit in a hydrogen atom. The
graph of In(A,, / A;) against In (n)

A. will pass through origin

B. will be a straight line with slpe 4

C. will be a parabola

D. will be a circle

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_YVVuXGw1OmUR
https://dl.doubtnut.com/l/_rwkcNZFvtG1Q

64. Hydrogen atom absorbs radiations of wavelength ), and

consequently emit radiations of 6 different wavelengths, of which two

wavelengths are longer than \. Chosses the correct alternative(s).

A. The final excited state of atoms is n=4

B. The fina state of the atoms is n=4

C. The initial state of the atoms is n=3

D. There are three transitions belonging to Lyman serires

Answer: A::B::D

o Watch Video Solution

65.The threshold wavelength for photoelectric emission for a material is
5200A°. Will the photoelectrons be emitted when this material is

illuminated with monochromatic radiation from 1 watt ultra violet lamp?


https://dl.doubtnut.com/l/_rwkcNZFvtG1Q
https://dl.doubtnut.com/l/_CW3hUkLfE3xb
https://dl.doubtnut.com/l/_2miRh0uyUdq2

A. 50 watt infrared lamp

B. 1 watt infrared lamp

C. 50 watt ultraviolent lamp

D. 1 watt ultraviolent lamp

Answer: C::D

o Watch Video Solution

66. From the following equation pick out the possible nuclear fusion
reactions

A6°° + 17 — 67" + 4.3MeV

B.6C" + 17 — V" 4 aMeV

c.7 + 1" — 89" 1 7.3MeV

140

D. 92V 4+ 0" — 54%¢™ 4+ 36599 4+ 0" + 0" + y + 200MeV

Answer: B::C

~ ~


https://dl.doubtnut.com/l/_2miRh0uyUdq2
https://dl.doubtnut.com/l/_bE1J9wXWg4WA

| o Watch Video Solution

67. In the Bohr model of the hydrogen atgom

A. the radius of the nth orbit is proportiona to n,

B.the total energy of the electron in the nth orbit is inversely
proportional to n

C. the angular momentum of the electron in an the orbit is an integral
miltiple of h /27

D. the magnitude of the potentital energy of the electron in any orbit

is greater han its kinetic energy

Answer: A::C::D

o Watch Video Solution

68. The mass number of a nucleus is.


https://dl.doubtnut.com/l/_bE1J9wXWg4WA
https://dl.doubtnut.com/l/_DnDfZJy3W80d
https://dl.doubtnut.com/l/_bcZo9sNX4q1N

A. always less then it atomic number

B. always more than its atomic number

C. sometimes equal to its atomic number

D. sometimes more than its atomic number

Answer: C::D

o Watch Video Solution

69. Photoelectric effect supports quantum nature of light because

A. there is minimum frequency of light below which no photoelectrons

are emitted

B. the maximum kinetic energy of photoelectrons depends only on the

frequency of light and not on its intensity

C.even when the metal surface is faintly illuminated (with frequency

more than the threshold frequency ) the photoelectrons leave the


https://dl.doubtnut.com/l/_bcZo9sNX4q1N
https://dl.doubtnut.com/l/_2qjcUzlnkUfI

surface immediately

D. electric charge of the photoelectrons is quantized

Answer: A

° Watch Video Solution

70. If a nucleus .é x emits one a-particle and one 3 (negative g) particle

in succession, then the daughter nucleus will have which of the following
configurations?

A. A-4 nucleons

B. A-3 nucleons

C. A-Z-3 neutrons

D. A-Z protons

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_2qjcUzlnkUfI
https://dl.doubtnut.com/l/_UmknD27uSgqI

71.Find the half life of U3, if one gram of it emits 1.24 x 10* a-particle
per second. Avogadro's Number = 6.023 x 10%.

A. The half life of this nuclide is 4.5 x 10 years

B. The half-life of this nuclide is 9 x 10° years

C. The activity of the prepared smaple is 2.48 x 10* particles/sec

D. The acitivty of the prpared sample is 1.24 x 10* particles/sec

Answer: A::D

o Watch Video Solution

. 14 .
72. A nitrogen nucleus 7V absorbs a neutron and can transfrom into

lithium nucleus 3% under suitable conditions, after emitting :

A. 4 protons and 5 neutrons

B. 1 alpha particles and 2 gamma particles


https://dl.doubtnut.com/l/_UmknD27uSgqI
https://dl.doubtnut.com/l/_EHIlXi35fqYJ
https://dl.doubtnut.com/l/_kjQy1ZC1UbKk

C.1alpha particle 3 protons and 1 negative beta particle

D. 4 protons and 4 neutrons

Answer: C::D

o Watch Video Solution

73. Nucleus A decays to B with decay constant A\; and B decays to C
with decay constant A,. Initially at ¢ = 0 number of nuclei of A and B are

2N, and N, respectively. At t = t,, no. of nuclei of B is TO and nuclei

of B stop changing. Find t,?

1
A.the value of tyis—In. M

X 30

1 4 \

B. th I ftois—In. — —

e value o 015)\2 n 3
3N, Ao
A1

2N,
D. the value of N4 at toisTO%

C. the value of Ny at tyis

1

Answer: A::C



https://dl.doubtnut.com/l/_kjQy1ZC1UbKk
https://dl.doubtnut.com/l/_C1qiyUwARlD0

l @ yvatch video Solution ]

74. An unstable nucleus X can decay into two stable nuclie Y and Z A
sample containing only X is taken at t=0 Three graphs log, (N, vs t,N,, vs
t and NV, vs t are drawn as shown below Here N, N, and N, represent

number of nuclei of X,Y and Z repectively at any instant. t

IOge NX‘P Ny +
a. ‘ b X e e e

Choose the correct choice (s) from the following :

btan®

A. Decay constant for decay of X into Y is

ctan@

B. ecay constant for decay of X into Z is

C. Number of nuclei of X at t=0-is e*


https://dl.doubtnut.com/l/_C1qiyUwARlD0
https://dl.doubtnut.com/l/_gF92Azr6c8y0

D. Half-life of nuclei X is

tan 6

Answer: A::B::C

o Watch Video Solution

75. An electron , initiallty at rest is released from a large distance from a
proton (fixed in space ). The de-broglie wavelength of the electron when it
is at distance r from proton is A the ratio of its kinetic energy at this
distance with the kinetic energy of the electron is ground stae of

hydrogen atom (Bohr model) with the radius of its orbit being r, is a Pick

the correct options (s)

A X o \/r

1
B.A x —
r
c _1
.a—2
D.aa = 2

Answer: A::D


https://dl.doubtnut.com/l/_gF92Azr6c8y0
https://dl.doubtnut.com/l/_kopOLIK84VVY

o View Text Solution

76. A nucleus X of mass M. initially at rest undergoes alpha decay
according to the equation

(2)*X = 474y + L He

The alpha particle emitted in the above process is found to move in a
circular track of radius r in a uniform magnetic field B. Then (mass and

charge of a particle are m and q respectively)

A. The ratio of kinetic energies of the alpha particle and (doughether
. M—m
nucleus Y approximately equals
B. the ratio of kinetic energies of the alpha particle and the doughter

. m
nucleus Y apporximately 5

C.The enetgy relased in the process approximately equals

M ,rzquz
M—-—m 2m

D.The energy released in the process apporximately equals

M r2q2B2
M—m 2m



https://dl.doubtnut.com/l/_kopOLIK84VVY
https://dl.doubtnut.com/l/_dM9pXEQouyfS

Answer: A::C

o Watch Video Solution

77. Consider an atom made up of a protons and a hypothetical particle of
triple the mass of electron but having same charge as electron. Apply
bohr model and consider all possible transition of this hypothetical from
second excited state to lower states.The possible wavelengths emitted is

(are) (given in term of the Rydberg constant R for the hydrogen atom)

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_dM9pXEQouyfS
https://dl.doubtnut.com/l/_BSmFVCsWF7fj

for JEE Advanced (More than One Options is Correct )

1. The wavelengths of K, Xrays from lead isotopes
Py Pp*® and Pb®® are A, A\, and A3 respectively. Choose the
correct alternative.

Al =X = A3

B. A1 > Ay > A3

CAL < Ay < A5

D. Ay = /M3

Answer: A::D

° Watch Video Solution

Metch the column



https://dl.doubtnut.com/l/_hkrYvBSpweem

1. /v versus Z graph for dcharacteristic X-rays is as shown in figure.

Mathc the following

ﬂa.

|
f
_*é" é”/»z

Table-1 Table-2
(A) Line-1 Py Ly
(B) Line-2 Q) Ly
(C) Line-3 (R) Kq
(D) Line-4 (S) Ky

° Watch Video Solution



https://dl.doubtnut.com/l/_0Qv9y3HttkcU

2.Regarding trasnsition of electrons match the following table

Table-1 Table-2
(A) n=5ton=2 (P) Lyman series
(B) n=8ton=4 (Q) Brackett series
(C) n=3ton=1 (R) Paschen series
(D) n=4ton=3 (S) Balmer series
° Watch Video Solution

3. Match the following table.

o Watch Video Solution



https://dl.doubtnut.com/l/_4HOV193h688M
https://dl.doubtnut.com/l/_RQaR7wAZbQ67

4. Excitions energy of hydrogen atom is 13.6eV mathc the following

° Watch Video Solution

5.In a nuclear reactor mathc the following .

o Watch Video Solution



https://dl.doubtnut.com/l/_1SfpFMt8ULaM
https://dl.doubtnut.com/l/_ASoIA8VWMqrf

6. In each situationof Table-1 a physicial quantity relate to orbiting
electron in a hydrogen like atoms is given The. Terms Z and n given in
Table-2 have usual meaning in Bohr's therory .Match the quantities in

Table-1 with the terms those dpend on quantity given in Table-2

o Watch Video Solution

Integer Type Questions

1. The ratio between acceleration of the electron in singley ionized helium

atom and duby ionized lithium aomt (both in ground state) is (x/27). Find

value of n.


https://dl.doubtnut.com/l/_CTdWzF15EYxx
https://dl.doubtnut.com/l/_AmuDGwSYQ2jM

° Watch Video Solution

2. If the radius of firs Bohr's orbit is x, then de-Broglie wavelenght of

electron in 3rd orbit is nearly (n7z) Find value of n

° Watch Video Solution

3. A H-atom moving with speed v makes a head on collisioon with a H-
atom at rest . Both atoms are in ground state. The minimum value of
velocity v for which one of the atom may excite is (1.25n X 104) m/s Find

value of x.

° View Text Solution

4. The magnetic fieold at the centre of a hydrogen atom due to the

motion of the electron in the first Bohr orbit is B . The magnetic field at


https://dl.doubtnut.com/l/_AmuDGwSYQ2jM
https://dl.doubtnut.com/l/_cpr6AiWK4oDH
https://dl.doubtnut.com/l/_kKvyyWPxYMRi
https://dl.doubtnut.com/l/_Kyl57pTxrPJw

the centre due to the motion of the electron in the second Bohr orbit will

be 2£;Find value of x.

° Watch Video Solution

5. when the voltage applied to an X-ray tube increases from V; = 10kV
to V5, = 20kV, the wavelenght interval between K, line and cut-off
wavelenght of continuous spectrum increases by a factor of 3. Atomic

number of the metallic target is

° Watch Video Solution

6. Light of wavelength 330nm falling on a piece of metal ejects electrons
with sufficient energy with required voltage Vj to prevent them reaching
a collector. In the same set up, light of wavelength 220nm ejects
electrons which require twice the voltage Vj to stop them in reaching a

collector. the numerical value of voltage Vj is

° Watch Video Solution



https://dl.doubtnut.com/l/_Kyl57pTxrPJw
https://dl.doubtnut.com/l/_WTjXMuLubOUW
https://dl.doubtnut.com/l/_OOwxBMb19d2C

7.Light of wavelength 0.6um from a sodium lamp falls on a photocell and
causes the emission of photoelectrons for which the stopping potential
is 0.5V. With light of wavelength 0.4um from a murcury vapor lamp, the
stopping potential is 1.5V. Then, the work function [in electron volts] of

the photocell surface is

o Watch Video Solution

8. An a-particle accelerated through V volt is fired towards a nucleus . Its
distance of closest approach is r. If a proton acceleration throught the
same potential is fired towards the same nucleus, the distance of closest

approach of proton will be xr. Find value of x.

o Watch Video Solution

9. The kinetic energies of the photoelectrons ejected from a metal surface

by light of wavelength 2000A range from zero to 3.2 x 1019 Joule. Then


https://dl.doubtnut.com/l/_OOwxBMb19d2C
https://dl.doubtnut.com/l/_8ZIPSZWZYepT
https://dl.doubtnut.com/l/_DrxD6ESYvW1t
https://dl.doubtnut.com/l/_4PzqKzQrlzv4

find the stopping potential (in V).

o Watch Video Solution

10. In a hydrogen atom following the Bohr's psotulates the product of
linear momentum and angular momentum is proportional ot (n)” where

'n' is the orbit number. Find the valur of x.

o Watch Video Solution

11. A target element A is bombarded with electrons and the wavelengths
of the characterstic spectrum are measured. A second characteristic
spectrum is also obtained , because of an impurity in the target. The
wavelengths of the K, lines are 196 pm (element A) and 169 pm
(impurity). If the atomic number of impurity is z = (10A — 1) . Find the

value of X . (atomic number of element A is 27).

o Watch Video Solution



https://dl.doubtnut.com/l/_4PzqKzQrlzv4
https://dl.doubtnut.com/l/_3hg9arCjujEe
https://dl.doubtnut.com/l/_L0p9AGI4Q80F
https://dl.doubtnut.com/l/_VYSWA3Y14fQt

12. A moving hydrogen atom makes a head on collision with a stationary
hydrogen atom. Before collision both atoms are in in ground state and
after collision they move together. What is the minimum value of the
kinetic energy of the moving hydrogen atom, such that one of the atoms

reaches one of the excited state?

o Watch Video Solution

13. A radioactive sample contains two different types of radioactive nuclei.
A-with halftime 5 days and B-type nuclei is 64 times that of B type of
nuclei . Their decay rates will be equal when time a 9n days. Find the value

of n.

o Watch Video Solution

1425822 ¢

T =0, Ny, 0,


https://dl.doubtnut.com/l/_VYSWA3Y14fQt
https://dl.doubtnut.com/l/_xYG9rlxYUCrN
https://dl.doubtnut.com/l/_bDPb4hn6IHK5

TN,N,N;,

The ratio of N; to N, is maximum s

° Watch Video Solution

15. In a photeclectric experiment , when electromegnetic wave given by
E = Ejysinwt is incident , electron just ejects. When E = Ejsin2wt is
incident K., = K; and when E = Eysinbwt is incident K, = ks.

When ]{72 /kl

° Watch Video Solution

16. Nuclei X and Y convert into a stable nucleus Z. At t=0 , the number of
nuclei of X is 8 times that of Y. Half life of X is 1 hour and half life of y=2
hour. Find the time (in hour) at which rate of disintegration of X and Y are

equal.

° Watch Video Solution



https://dl.doubtnut.com/l/_bDPb4hn6IHK5
https://dl.doubtnut.com/l/_Y6siv7Lx09xw
https://dl.doubtnut.com/l/_8jqkOslefZHJ
https://dl.doubtnut.com/l/_dFQOnsZSk5GF

17.Single electron is orbiting in n'"orbit of hydrogen atom. The magnetic

field prodruced by the electron at the nucleus will be proportional to n ~*

. Find the value of k.

° Watch Video Solution



https://dl.doubtnut.com/l/_dFQOnsZSk5GF

