
PHYSICS

BOOKS - MTG GUIDE

ATOMS AND NUCLEI

Illustration

1. In a geiger - marsden experiment. Find the distance of closest approach

to the nucleus of a 7.7 me v - particle before it comes momentarily to

rest and reverses its direction. (z for gold nucleus = 79) .

Watch Video Solution

α

2. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VGBSLkron6RW
https://dl.doubtnut.com/l/_5yAFzCUDxc2D


(a) Is the average angle of de�ection of -particles by a thin gold foil

predicted by Thomson’s model much less, about the same, or much

greater than that predicted by Rutherford’s model? 

(b) Is the probability of backward scattering (i.e., scattering of -particles

at angles greater than ) predicted by Thomson’s model much less,

about the same, or much greater than that predicted by Rutherford’s

model? 

(c) Keeping other factors �xed, it is found experimentally that for small

thickness t, the number of -particles scattered at moderate angles is

proportional to t. What clue does this linear dependence on t provide? 

(d) In which model is it completely wrong to ignore multiple scattering

for the calculation of average angle of scattering of  -particles by a thin

foil?

Watch Video Solution

α

90°

α

α

3. Is the probability of backward scattering (i.e. scattering of a-particals at

angle greater than  predicated by Thomson's model much less, about900)

https://dl.doubtnut.com/l/_5yAFzCUDxc2D
https://dl.doubtnut.com/l/_sUNWL9o7l6cs


the same , or much greater than less, about the same , or much greater

than that predicted by Ruthorford's model ?

Watch Video Solution

4. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

(a) Is the average angle of de�ection of -particles by a thin gold foil

predicted by Thomson’s model much less, about the same, or much

greater than that predicted by Rutherford’s model? 

(b) Is the probability of backward scattering (i.e., scattering of -particles

at angles greater than ) predicted by Thomson’s model much less,

about the same, or much greater than that predicted by Rutherford’s

model? 

(c) Keeping other factors �xed, it is found experimentally that for small

thickness t, the number of -particles scattered at moderate angles is

proportional to t. What clue does this linear dependence on t provide? 

(d) In which model is it completely wrong to ignore multiple scattering

α

90°

α

https://dl.doubtnut.com/l/_sUNWL9o7l6cs
https://dl.doubtnut.com/l/_yhbGQ9GZ5j0k


for the calculation of average angle of scattering of  -particles by a thin

foil?

Watch Video Solution

α

5. Answer the following questions, which help you understand the

di�erence between Thomson’s model and Rutherford’s model better. 

(a) Is the average angle of de�ection of -particles by a thin gold foil

predicted by Thomson’s model much less, about the same, or much

greater than that predicted by Rutherford’s model? 

(b) Is the probability of backward scattering (i.e., scattering of -particles

at angles greater than ) predicted by Thomson’s model much less,

about the same, or much greater than that predicted by Rutherford’s

model? 

(c) Keeping other factors �xed, it is found experimentally that for small

thickness t, the number of -particles scattered at moderate angles is

proportional to t. What clue does this linear dependence on t provide? 

(d) In which model is it completely wrong to ignore multiple scattering

α

90°

α

https://dl.doubtnut.com/l/_yhbGQ9GZ5j0k
https://dl.doubtnut.com/l/_j4YGbkR58iCD


for the calculation of average angle of scattering of  -particles by a thin

foil?

Watch Video Solution

α

6. A single electron orbits around a stationary nucleus of charge 

where  is a constant and e is the magnitude of electronic charge. It

requires 47.2 eV to excite the electron from the second bohr orbit to the

third bohr orbit

a. Find the value of Z 

b. Find the energy required to excite the electron from   

c. Find the wavelength of radiation required to remove the electron from

the second bohr orbit to in�nity 

d. Find the kinetic energy, potential energy and angular momentum of

the electron in the �rst orbit 

e. Find the ionisation energy of above electron system in electron-volt.

Watch Video Solution

+Ze

Z

n = 3  to n = 4

https://dl.doubtnut.com/l/_j4YGbkR58iCD
https://dl.doubtnut.com/l/_srs12vfhlQw5
https://dl.doubtnut.com/l/_7NtV8mxXSZv6


7. In atension from state  to a state of excitation energy ,

hydrogen atom emits a  photon. Etermine the binding energy of

the initial state.

Watch Video Solution

n 10.19eV

4890Å

8. Given the mass of iron nucleus as  the nuclear

density is 

Watch Video Solution

55.85u and A = 56,

(u = 1.66 × 10− 27kg, r = 1.2 × 10− 15m)

9. Two stable isotopes of lithium  and  have respective

abundances of 7.5% and 92.5% . These isotopes have masses 6.0152 u and

7.016004 u respectively. Find the atomic weight of lithium

Watch Video Solution

.6
3 Li .7

3 Li

https://dl.doubtnut.com/l/_7NtV8mxXSZv6
https://dl.doubtnut.com/l/_i5ri8KllZhDS
https://dl.doubtnut.com/l/_E2GEk1cqjNpl


10. The mean lives of a radioactive substance are 1620 years and 405 years

of -emission and -emission respectively. Find out the time during

which three-fourth of a sample will decay if it is decaying both by -

emission and -emission simultaneously.

Watch Video Solution

α β

α

β

11. Radioisotopes of phosphorus  are mixed in the ratio of 

 of atoms. The activity of the sample is 2 Ci. Find the activity of the

sample after 30 days.  is 14 days and  is 25

days.

View Text Solution

p32 and p35

2: 1

T1 / 2  of P 32 T1 / 2  of P 35

12. The count rate meter is used to measure that activity of a given

amount of a radio active element. At one instant, the meter shows 475

counts/minute. Exactly 5 minutes later, is shown 270 counts/minute then 

The decay constant is

https://dl.doubtnut.com/l/_kofHfzmr21qn
https://dl.doubtnut.com/l/_4GJDuTEoETXU
https://dl.doubtnut.com/l/_NGP6HjAL1hzr


Neet Cafe Topicwise Practice Questions Alpha Particle Scattering Experiment

And Rutherford S Model Of Atom

Watch Video Solution

1. An -particle of kinetic energy 7.68 MeV is projected towards the

nucleus of copper (Z=29). Calculate its distance of nearest approach.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α

8.4 × 10− 15cm

8.4 × 10− 15m

4.2 × 10− 15m

4.2 × 10− 15cm

https://dl.doubtnut.com/l/_NGP6HjAL1hzr
https://dl.doubtnut.com/l/_HSXKaKZ3dGnO


Neet Cafe Topicwise Practice Questions Bohr Model

2. A beam of beryllium nucleus (z = 4) of kinetic energy 5.3 MeV is headed

towards the nucleus of gold atom (Z = 79). What is the distance of closest

approach?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10.32 × 10− 14m

8.58 × 10− 14m

3.56 × 10− 14m

1.25 × 10− 14m

1. According to Bohr's theory the moment of momentum of an electron

revolving in second orbit of hydrogen atom will be

https://dl.doubtnut.com/l/_6Wu4BijLb2ES
https://dl.doubtnut.com/l/_Kw3YGGOuMHIf


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

h

π

2πh

2h
π

π

h

2. The angular speed of the electron in the  Bohr orbit of the hydrogen

atom is proportional to

A. directly proportional to n

B. inversely proportional to 

C. inversely proportional to 

D. inversely proportional to 

Answer: D

nth

√n

n2

n3

https://dl.doubtnut.com/l/_Kw3YGGOuMHIf
https://dl.doubtnut.com/l/_wASFGtQtcsrv


Watch Video Solution

3. The angular momentum of an electron in the hydrogen atom is 

Here. h is Planck's constant. The kinetic energy of this electron is

A. 4.35 eV

B. 1.51 eV

C. 3.4 eV

D. 6.8 eV

Answer: B

Watch Video Solution

3h

2π

4. Which of the following statements are not true for hydrogen ?

A. Angular momentum 

B. Linear momentum 

∝
1

n

∝
1

n

https://dl.doubtnut.com/l/_wASFGtQtcsrv
https://dl.doubtnut.com/l/_Ac9j1YxeTbG7
https://dl.doubtnut.com/l/_lUfYmG3Dr4GM


C. Radius 

D. Energy 

Answer: B

Watch Video Solution

∝
1

n

∝
1

n

5. which of the following postulates of the Bohr model led to the

quantization of energy of the hydrogen atom ?

A. The electron goes around the nucleus in circular orbits.

B. The angular momentum of the electron can only be an integral

multiple of .

C. The magnitude of the linear momentum of the electron is

quantized.

D. Quantization of energy is itself a postulate of the Bohr model.

Answer: B

h/2π

https://dl.doubtnut.com/l/_lUfYmG3Dr4GM
https://dl.doubtnut.com/l/_84Ggv8eG3gaE


Watch Video Solution

6. The magnitude of angular momentum, orbit radius and frequency of

revolution of elctron in hydrogen atom corresponding to quantum

number n are L, r and f respectively. Then accoding to Bohr's theory of

hydrogen atom

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

υr2L

υrL

υ2rL

υrL2

7. What is orbital angular momentum of an electron in  orbital.3d

https://dl.doubtnut.com/l/_84Ggv8eG3gaE
https://dl.doubtnut.com/l/_sOeENmKVbaHM
https://dl.doubtnut.com/l/_8p9kUuJ3bAjY


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2( )
h

2π

√3( )
h

2π

√6( )
h

2π

√12( )
h

2π

8. The ratio of the speed of the electrons in the ground state of hydrogen

to the speed of light in vacuum is

A. 

B. 

C. 

D. 

Answer: C

1

2

2

237

1

137

1

237

https://dl.doubtnut.com/l/_8p9kUuJ3bAjY
https://dl.doubtnut.com/l/_8M4vPrXD2cgy


Watch Video Solution

9. The electric potential between a proton and as electron is given by

 , where  is a constant . Assuming Bohr's model to be

applicable , write variation of  with  being the principal quantum

number ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V = V0
ln(r)

r0
r0

rn n, n

rn ∝ n

rn =
1

n

rn ∝ n2

rn ∝
1

n2

10. If the atom  follows the Bohr model the radius of 

 is  time the Bohr radius , then �nd  .

( _ 100)Fm257

_ (100)Fm257 n n

https://dl.doubtnut.com/l/_8M4vPrXD2cgy
https://dl.doubtnut.com/l/_MqeDlYYsm43C
https://dl.doubtnut.com/l/_fu4Nn1pdHkXL


A. 100

B. 200

C. 4

D. 

Answer: D

Watch Video Solution

1

4

11. To explain his theory, Bohr used

A. Conservation of energy

B. Quantization of angular momentum

C. Quantization of linear momentum

D. Quantization of moment of inertia 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_fu4Nn1pdHkXL
https://dl.doubtnut.com/l/_tCbTp2oHuWNO


12. In the Bohr's model of hydrogen atom, the ratio of the kinetic energy

to the total energy of the electron in  quantum state is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

nth

−1

+1

−2

+2

13. In hydrogen atom, the total energy of an electron in a given orbit is

-1.5eV. The potential energy in the same orbit is

A. 

B. 

1.5eV

−1.5eV

https://dl.doubtnut.com/l/_tCbTp2oHuWNO
https://dl.doubtnut.com/l/_qltaNP9KQd6b
https://dl.doubtnut.com/l/_l8QnlfDMQUC3


C. 

D. 

Answer: D

Watch Video Solution

3.0eV

−3.0eV

14. The radius of hydrogen atom in its ground state is .

After collision with an electron it is found to have a radius of

. What is the principle quantum number of  of the �nal

state of the atom ?

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

5.3 × 10− 11m

21.2 × 10− 11m n

n = 4

n = 2

n = 16

n = 3

https://dl.doubtnut.com/l/_l8QnlfDMQUC3
https://dl.doubtnut.com/l/_YnKQY5BbjFHV


Watch Video Solution

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

radius of the orbit, the speed of electron and the total energy of the

electron respectively. Which of the following quantity is proportional to

the equantum number n

A. vr

B. rE

C. 

D. 

Answer: A

Watch Video Solution

r

E

r

v

16. According to Bohr's theory, the time averaged magnetic �eld at the

centre (i.e. nucleus) of a hydrogen atom due to the motion of electrons in

https://dl.doubtnut.com/l/_YnKQY5BbjFHV
https://dl.doubtnut.com/l/_rfjQAMUJAJEF
https://dl.doubtnut.com/l/_UBrLmwaQ56sa


the  orbit is proportional to :  

(n = principal quantum number)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

nth

1

n3

1

n5

n5

n2

17. Suppose an electron is attracted toward the origin by a force  where 

 is a constant and  is the distance of the electron from the origin .By

applying Bohr model to this system the radius of the  orbital of the

electron is found to be  and the kinetic energy of the electron to be 

, Then which of the following is true ?

A. 

k

r

k r

nth

rn Tn

Tn ∝
1

n2

https://dl.doubtnut.com/l/_UBrLmwaQ56sa
https://dl.doubtnut.com/l/_iVMAwCZnLn4J


B. 

C. 

D. 

Answer: B

Watch Video Solution

Tn  is independent of n, rn ∝ n

Tn ∝ , rn ∝ n
1

n

Tn ∝ and rn ∝ n21

n

18. Which state of triply ionised Beryllium  the same orbital

radius as that of the ground state hydrogen ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(Be+ + + )

n = 1

n = 2

n = 3

n = 4

https://dl.doubtnut.com/l/_iVMAwCZnLn4J
https://dl.doubtnut.com/l/_4oAuQ2MVkPWp


Neet Cafe Topicwise Practice Questions Energy Levels And Hydrogen

Spectrum

19. If n is the orbit number of the electron in a hydrogen atom, the

correct statement among the following is 

A. electron energy increases as n increases. 

B. hydrogen emits infrared rays for the electron transition from

 to  

C. electron energy is zero for  

D. electron energy varies as .

Answer: A

View Text Solution

n = ∞ n = 1

n = 1

n2

https://dl.doubtnut.com/l/_4oAuQ2MVkPWp
https://dl.doubtnut.com/l/_12b0dBEo6qbW


1. In which transition of a hydrogen atom, photons of lowest frequency

are emitted ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n = 2  ton = 1

n = 4  to n = 4

n = 4  to n = 1

n = 4  to n = 3

2. In hydrogen spectrum, the shortest wavelength in Balmer series is the

. The shortest wavelength in the Brackett series will be

A. 

B. 

C. 

λ

2λ

4λ

9λ

https://dl.doubtnut.com/l/_XupxIJ37gufB
https://dl.doubtnut.com/l/_mLVvTM9Zk9MC


D. 

Answer: B

Watch Video Solution

16λ

3. The diagram shows the energy levels for an electron in a certain atom.

Which transition shown represents the emission of photon with the most

enegy ? 

A. I

B. II

https://dl.doubtnut.com/l/_mLVvTM9Zk9MC
https://dl.doubtnut.com/l/_6nDZsYaVLW4j


C. III

D. IV

Answer: C

Watch Video Solution

4. If the binding energy of the electron in a hydrogen atom is , the

energy required to remove the electron from the �rst excited state of

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

13.6eV

Li+ +

+122.4eV

−30.6eV

−13.6eV

+30.6eV

https://dl.doubtnut.com/l/_6nDZsYaVLW4j
https://dl.doubtnut.com/l/_6oSwzJjfPnd9


5. The ratio of the energies of the hydrogen atom in its �rst to second

excited state is

A. 

B. 

C. 

D. 4

Answer: C

Watch Video Solution

1/4

4/9

9/4

6. If the wavelength of the �rst line of the Balmer series of hydrogen is

, the wavelngth of the second line of the series should be

A. 

B. 

6561Å

1312Å

3280Å

https://dl.doubtnut.com/l/_6oSwzJjfPnd9
https://dl.doubtnut.com/l/_SiOKP2iK6B2m
https://dl.doubtnut.com/l/_kZUB0QxpQnzq


C. 

D. 

Answer: C

Watch Video Solution

4860Å

2187Å

7. According to bohr's theory, the wave number of last line of balmer

series is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(R = 1.1 × 107m− 1)

5.5 × 105m− 1

4.4 × 107m− 1

2.75 × 106m− 1

2.75 × 108m− 1

https://dl.doubtnut.com/l/_kZUB0QxpQnzq
https://dl.doubtnut.com/l/_aEDldpHOdDmP
https://dl.doubtnut.com/l/_VeTAzMjVHeCS


8. The �rst line of the lyman series in a hydrogen spectrum has a

wavelength of 1210 Å. The corresponding line of a hydrogen like atom of

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Z = 11

4000Å

100Å

40Å

10Å

9. The frequency of the -line of the Balmer series for hydrogen is

A. 

B. 

C. 

Hβ

2υ0Hz

4υ0Hz

(υ0 /2)Hz

https://dl.doubtnut.com/l/_VeTAzMjVHeCS
https://dl.doubtnut.com/l/_EQ4denMkR7vR


D. 

Answer: B

Watch Video Solution

(υ0 /4)Hz

10. the wavelength of radiation emitted is  when an electron jumps.

From the third to second orbit of hydrogen atom. For the electron

jumping from the fourth to the second orbit of the hydrogen atom, the

wavelength of radiation emitted will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ0

(16/25)λ0

(20/27)λ0

(27/20)λ0

(25/16)λ0

https://dl.doubtnut.com/l/_EQ4denMkR7vR
https://dl.doubtnut.com/l/_2BndqGiMlE7y


11. The total energy of a hydrogen atom in its ground state is . If

the potential energy in the �rst excited state is taken as zero then the

total energy in the ground state will be

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

−13.6eV

−3.4eV

3.4eV

−6.8eV

6.8eV

12. In an excited state of hydrogen like atom an electron has total energy

of . If the kinetic energy of the electron is E and its de-Broglie

wavelength is , then

A. 

−3.4eV

λ

E = 6.8eV , λ = 6.6 × 10− 10m

https://dl.doubtnut.com/l/_7HVvJJtUAQHf
https://dl.doubtnut.com/l/_VI8QlF5zXPke


B. 

C. 

D. 

Answer: B

Watch Video Solution

E = 3.4eV , λ = 6.6 × 10− 10m

E = 3.4eV , λ = 6.6 × 10− 11m

E = 6.8eV , λ = 6.6 × 10− 11m

13. The electron in a hydrogen atom makes a transition from  to 

 state. The time period of the electron in the initial state  is

eigh times that in the �nal state . The possible values of  and 

are

A. 

B. 

C. 

D. 

n = n1

n = n2 (n1)

(n2) n1 n2

n1 = 4, n2 = 2

n1 = 8, n2 = 2

n1 = 8, n2 = 1

n1 = 6, n2 = 2

https://dl.doubtnut.com/l/_VI8QlF5zXPke
https://dl.doubtnut.com/l/_jza57fr7XZhh


Answer: A

Watch Video Solution

14. Which energy state of doubly ionized lithium  has the same

energy as that of the ground state of hydrogen?

A. 4

B. 3

C. 2

D. 1

Answer: B

Watch Video Solution

Li+ +

15. when an electron jumps from the fourth orbit to the second orbit, one

gets the

https://dl.doubtnut.com/l/_jza57fr7XZhh
https://dl.doubtnut.com/l/_FaLVh05j3m8C
https://dl.doubtnut.com/l/_D3xf7qLhkyQW


A. second line of Paschen series

B. second lline of Balmer series

C. �rst line of Pfund series

D. second line of Lyman series

Answer: B

Watch Video Solution

16. The ratio of minimum to maximum wavelength in Balmer series is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5: 9

5: 36

1: 4

3: 4

https://dl.doubtnut.com/l/_D3xf7qLhkyQW
https://dl.doubtnut.com/l/_BpveYoh3S2Fq


17. What is the ratio of shortest wavelength of the Balmer series ot the

shortest waelength of the Lyman series?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4: 1

4: 3

4: 9

5: 9

18. Hydrogen atom from excited state comes to the ground state by

emitting a photon of wavelength . If R is the Rydberg constant, then the

principal quatum number n of the excited state is

A. 

λ

√
λR

λR − 1

https://dl.doubtnut.com/l/_BpveYoh3S2Fq
https://dl.doubtnut.com/l/_fDUsb4PaOrAe
https://dl.doubtnut.com/l/_cseOXTejZI83


B. 

C. 

D. 

Answer: A

Watch Video Solution

√
λ

λR − 1

√
λR2

λR − 1

√
λR

λ − 1

19. According to Bolir's theory, the energy of an electron in hydrogen

atom starts corresponding to  is 

 respectively. In order to

obtain emission of  line of Balmer series, the energy that has to be

given to a normal hydrogen atom is

A. 

B. 

C. 

D. 

n = 1, 2, 3, 4

−13.6eV , − 3.4eV , − 1.51eV and − 0.85eV

Hβ

12.75eV

14.45eV

2.55eV

4.25eV

https://dl.doubtnut.com/l/_cseOXTejZI83
https://dl.doubtnut.com/l/_ef2uSVu1Qdy5


Answer: A

View Text Solution

20. An electron is moving in an orbit of a hydrogen atom from which

there can be a maximum of six transition. An which there can be a

maximum of three transition. Find ratio of the velocities of the electron in

these two orbits.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

2

2

1

5

4

3

4

https://dl.doubtnut.com/l/_ef2uSVu1Qdy5
https://dl.doubtnut.com/l/_QTZLesbbKZCg


21. Which of the following transition in  ion will give rise to a

spectral line which has the same wavelength as some spectral line in the

hydrogen atom ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

He+

n = 3  to n = 1

n = 43  to n = 2

n = 4  to n = 2

n = 4  to n = 3

22. Let  be the frequency of the series limit of the lyman series  be the

frequency of the �rst line of th lyman series and  be the frequency of

the series limit of the Balmer series. Then

A. 

ν1 ν2

ν3

υ1 − υP2 = υ3

https://dl.doubtnut.com/l/_vryMnjDxknJm
https://dl.doubtnut.com/l/_ckGujr0oSwdP


B. 

C. 

D. 

Answer: A

Watch Video Solution

υ1 = υ2 − υ3

= +
1

υ1

1

υ1

1

υ3

= = +
1

υ1

1

υ2

1

υ2

1

υ3

23. In Bohr model of the hydrogen atom, the lowest orbit corresponds to

A. in�nite energy

B. maximum energy

C. minimum energy

D. zero energy

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ckGujr0oSwdP
https://dl.doubtnut.com/l/_HNCVXzqZyp0w
https://dl.doubtnut.com/l/_7Sz9UyHYKQTt


Neet Cafe Topicwise Practice Questions Composition And Size Of Nucleus

24. Calculate the highest frequency of the emitted photon in the Paschen

series of spectral lines of the hydrogen atom.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3.7 × 1014Hz

9.1 × 1015Hz

10.23 × 1014Hz

29.7 × 1015Hz

1. In  nucleus there are

A. 138 protons and 88 neutrons

B. 138 neutrons and 88 protons

.88 Ra
226

https://dl.doubtnut.com/l/_7Sz9UyHYKQTt
https://dl.doubtnut.com/l/_vcUbVVRJmOKv


C. 138 neutrons and 88 protons

D. none of these

Answer: B

Watch Video Solution

2. A nucleus splits into two nuclear parts having radii in the ratio 

Their velocities are in the ratio

A. 226 protons and 88 electrons

B. 226 neutrons and 138 electrons

C. 

D. 

Answer: A

Watch Video Solution

1: 2

https://dl.doubtnut.com/l/_vcUbVVRJmOKv
https://dl.doubtnut.com/l/_uTxDypkDo46f
https://dl.doubtnut.com/l/_BiXdyZJswsod


3. A triton contains (neutron /proton)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8: 1

6: 1

4: 1

2: 1

4. The radius of a spherical nucleus as measured by electron scattering is

3.6 fm. What is the mass number of the nucleus most likely to be ?

A. 

B. 

C. 

D. 

1 proton +2 neutrons

1 proton +1 neutrons

2 protons +1 neutron

2 protons +2 neutrons

https://dl.doubtnut.com/l/_BiXdyZJswsod
https://dl.doubtnut.com/l/_6ZGeQE0q0y3O


Neet Cafe Topicwise Practice Questions Atomic Mass Isotopes Isobars And

Isotones

Answer: A

Watch Video Solution

5. The stable nucleus that has a radius  that of  is-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1/3 Os189

Be9

Li7

F 19

C 12

https://dl.doubtnut.com/l/_6ZGeQE0q0y3O
https://dl.doubtnut.com/l/_mlFmee7gYfyd


1. The three stable isotopes of neon  and  have

respective abundances of  and . The atomic

masses of the three isotopes are  and  respectively.

Obtain the average atomic mass of neon.

A. 11.18 y

B. 15.18 u

C. 20.18 u

D. 10.18 u

Answer: C

Watch Video Solution

.10 Ne20, .10 Ne21 .10 Ne22

90.51 % , 0.27 % 9.22 %

19.99u, 20.99u 21.99u

2. The natural boron of atomic weight 10.81 is found to have two isotopes

 and  .The ratio of abundance of isotopes of natural boron

should be

.10 B .11 B

https://dl.doubtnut.com/l/_ijC3D4knBwcZ
https://dl.doubtnut.com/l/_bscCL4SFoIXp


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

11: 10

81: 19

10: 11

19: 81

3.  The set which represents the isotope, isobar and isotone respectively

is

A. 

B. `(""_(2)He^(3),""_(1)H^(1))

C. `

D. 

Answer: D

(1H2, 1H
3), (79Ay

197, 80Hg198) and (2He3, 1H
2)

https://dl.doubtnut.com/l/_bscCL4SFoIXp
https://dl.doubtnut.com/l/_EDyeqJ6vbs6D


Neet Cafe Topicwise Practice Questions Mass Energy Relation Mass Defect

And Nuclear Binding Energy

View Text Solution

1. Consider the following statements. 

SI : The nuclear force is independent of the charge of nucleons. 

S2 : The number of nucleons in the nucleus of an atom is equal to the

number of electrons in the atom. 

S3 : All nuclei have masses that are less than the sum of the masses of

constituent nucleons. 

S4 : Nucleons belong to the family of leptons while electrons are

members of the family of hadrons. 

Choose the correct statement/statements from these. 

A. S1 only

B. S1 and S4

C. S2, S3 and S4

https://dl.doubtnut.com/l/_EDyeqJ6vbs6D
https://dl.doubtnut.com/l/_BSo5adAC5L3o


D. S1 and S3

Answer: D

View Text Solution

2. The binding energies of a deutron and an -particle are

 respectively. The more stable of the two, is

A. deuteron

B. alpha particle

C. both (a) and (b)

D. sometimes deuteron and sometimes alpha particle

Answer: B

Watch Video Solution

α

1.125, 7.2MeV /nucleon

https://dl.doubtnut.com/l/_BSo5adAC5L3o
https://dl.doubtnut.com/l/_lYtgC3djul7i


3. If  is the mass of an oxygen isotope  are the

masses of a proton and a neutron, respectively, the nuclear binding

energy of the isotope is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MO .8 O
17, Mp and Mn

(MO − 17MN )c2

(MO − 8MP )c2

(8MP + 9MN − MO)c2

MOc
2

4. Li nucleus has three protons and four neutrons. Mass of Li nucleus is

7.016005 amu. Mass of proton is 1.007277 amu and mass of neutron is

1.008665 amu. Mass defect of lithium nucleus in amu is 

A. 0.04048 amu

https://dl.doubtnut.com/l/_CCCru8r04Rdf
https://dl.doubtnut.com/l/_COPphAsjd47a


B. 0.04050 amu

C. 0.04052 amu

D. 0.04055 amu

Answer: A

View Text Solution

5. One milligram of matter is converted into energy. The energy released

will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9 × 1014J

9 × 1010J

9 × 107J

9 × 104J

https://dl.doubtnut.com/l/_COPphAsjd47a
https://dl.doubtnut.com/l/_ppPzvj73vL5w


6. The binding energy per nucleon for  is 7.68 MeV and that for  is

7.5 MeV. The energy required to remove a neutron from  is

A. 0.21 MeV

B. 2.52 MeV

C. 4.95 MeV

D. 2.75 MeV

Answer: C

Watch Video Solution

C 12 C 13

C 13

7. If the binding energy per nucleon of deuterium is 1.115 MeV, its mass

defect in atomic mass unit is

A. 0.0048

B. 0.0024

https://dl.doubtnut.com/l/_ppPzvj73vL5w
https://dl.doubtnut.com/l/_LL6D0f3bDLgT
https://dl.doubtnut.com/l/_DVUo6RdPDEJX


C. 0.0012

D. 0.0006

Answer: B

Watch Video Solution

8. The neutron separation energy is de�ned to be the energy required to

remove a neutron form nucleus. Obtain the neutron separation energy of

the nuclei  and  from the following data : 

 and   

 and 

A. 7.57 MeV

B. 8.36 MeV

C. 9.12 MeV

D. 9.56 MeV

Answer: B

.20 Ca
41 .13 Al

27

m(.20 Ca
40) = 39.962591u m(.20 Ca

41) = 40.962278u

m(.13 Al
26) = 25.986895u m(.13 Al

27) = 26.981541u

https://dl.doubtnut.com/l/_DVUo6RdPDEJX
https://dl.doubtnut.com/l/_ur48xGftrzwm


Neet Cafe Topicwise Practice Questions Nuclear Force

Watch Video Solution

1. If the nuclear force between two protons, two neutrons and between

proton and neutron is denoted by  and  respectively, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Fpp, Fnn Fpn

fpn < fpp < fnm

fpp = fnm = fpn

fpp < fpn < fnm

fpp > fpn < fnm

2. Which one of the following statements is true for nuclear forces?

https://dl.doubtnut.com/l/_ur48xGftrzwm
https://dl.doubtnut.com/l/_aoVRwxF2AFOj
https://dl.doubtnut.com/l/_yAhY1peqqOP5


Neet Cafe Topicwise Practice Questions Radioactivity

A. They obey the inverse square law of distance.

B. They obey the inverse third power law of distance.

C. They are short range forces.

D. They are equal in strength to electromagnetic forces.

Answer: C

Watch Video Solution

1. The half - life of  is The time taken for the

radioactivity of a sample of  to decay to  of its initially

value is

A. 

B. 

C. 

^ (215)At 100μ, s.

^ (215)At 1/16th

400μs

6.3μs

40μs

https://dl.doubtnut.com/l/_yAhY1peqqOP5
https://dl.doubtnut.com/l/_xuEtAnj1hkQ2


D. 

Answer: A

Watch Video Solution

300μs

2. A radioactive sample at any instant has its disintegration rate 

disintegrations per minute After  minutes , the rate is 

disintegration per minute. Then , the decay constant (per minute)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5000

5 1250

0.2 ln 2

0.2 ln 2

0.1 ln 2

0.8 ln 2

https://dl.doubtnut.com/l/_xuEtAnj1hkQ2
https://dl.doubtnut.com/l/_8aT0GcRzltW3
https://dl.doubtnut.com/l/_M5gvEGN8seuq


3. A nucleus of  originally at rest emits  particle with speed .

What will be the recoil speed of the daughter nucleus ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

.210
84 Po α v

4v/206

4v/214

v/206

v/214

4. At any instant, the ratio of the amounts of two radioactive substance is

. If their half-lives be, respectively,  and , then after two days,

what will be the ratio of the substances?

A. 

B. 

2: 1 12h 16h

1: 1

2: 1

https://dl.doubtnut.com/l/_M5gvEGN8seuq
https://dl.doubtnut.com/l/_tlnLpIJCQ10n


C. 

D. 

Answer: A

Watch Video Solution

1: 2

1: 4

5. What percentage of radioactive substance is left after 5 half lives? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

31 %

3.125 %

0.3 %

1 %

https://dl.doubtnut.com/l/_tlnLpIJCQ10n
https://dl.doubtnut.com/l/_AobRmT6jBGJT


6. Which of the following particle can be de�ected by electric and

magnetic �eld?

A.  rays

B. Neutron

C. X - rays

D. Proton

Answer: D

Watch Video Solution

γ −

7. In the following radioactive decay,  , how many 

and  particles are ejected from X to form Y ?

A. 10, 6

B. 8, 8

C. 12, 6

92X
232 → (89)Y 220 α

β

https://dl.doubtnut.com/l/_F5DUexvYluh0
https://dl.doubtnut.com/l/_3hRjJNfBiOAW


D. 8, 6

Answer: D

Watch Video Solution

8. A radioactive substance has a half life of  minutes. After  hours, the

fraction of atom that have decayed would be.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

60 3

12.5 %

87.5 %

8.5 %

25.1 %

https://dl.doubtnut.com/l/_3hRjJNfBiOAW
https://dl.doubtnut.com/l/_FyFyLCHS8ZXT


9. If  is the original mass of the substance of half - life period 

 then the amount of substance left after  year is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

N0

t1 / 2 = 5year 15

N0 /2

N0 /3

N0 /4

N0 /8

10. In the reaction represented by, 

  

the decays in the sequence are a)  b)  c)  d)

A. 

B. 

Z
AX → . Z− 2

A− 4Y → . Z− 2
A− 4Y → . Z− 1

A− 4K

α, β, γ β, γ, α γ, α, β α, γ, β

α, β, γ

β, γ, α

https://dl.doubtnut.com/l/_gWaKOaxoUqIt
https://dl.doubtnut.com/l/_sSYQgjJjRAoh


C. 

D. 

Answer: D

Watch Video Solution

γ, α, β

α, γ, β

11. Half life of a radioactive substance A is two times the half life of

another radioactive substance B. Initially, the number of nuclei of A and B

are  respectively. After three half lives of A, number of nuclei

of both are equal. Then the ratio  is

A. 

B. 

C. 

D. 

Answer: C

Vi T t S l ti

NA and NB

NA

NB

1

3

1

6

1

8

1

4

https://dl.doubtnut.com/l/_sSYQgjJjRAoh
https://dl.doubtnut.com/l/_lkKYaQaRxUOg


View Text Solution

12. A radioactive substance decays to  of its initial activity in 40

days. The half-life of the radioacctive substance expressed in days is

A. 10

B. 20

C. 5

D. 2.5

Answer: A

Watch Video Solution

( )
th1

16

13. At time , activity of a radioactive substance is , at 

activity remains . Find the activity at .

A. 400 Bq

t = 0 1600Bq t = 8s

100Bq t = 2s

https://dl.doubtnut.com/l/_lkKYaQaRxUOg
https://dl.doubtnut.com/l/_jef0Ez1P3Pzy
https://dl.doubtnut.com/l/_aG0hULOTsXIY


B. 800 Bq

C. 200 Bq

D. 600 Bq

Answer: B

Watch Video Solution

14. There are two radio nuceli  and  is an  emitter and  a 

emitter. Their disintegration constant are in the ratio of  What should

be the ratio of number of atoms of  and  at any time t so that

probabilities of getting alpha and beta particles are same at that instant?

A. 

B. 

C. 

D. 

A B. A α B β

1: 2

A B

1: 2

2: 1

e : 1

1: e

https://dl.doubtnut.com/l/_aG0hULOTsXIY
https://dl.doubtnut.com/l/_DqwS1au00B6a


Answer: B

Watch Video Solution

15. The fraction of atoms of radioactive element that decays in 6 days is

7/8. the fraction that decays in 10 days will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

77/80

91/80

31/32

15/16

16. A 280 day old radioactive substances shows an activity of 6000 dps,

140 days later its activity becomes 3000 dps. What was its initial activity ?

https://dl.doubtnut.com/l/_DqwS1au00B6a
https://dl.doubtnut.com/l/_WC4yE09TipbK
https://dl.doubtnut.com/l/_jERfcaqYdlpp


A. 20000 dps

B. 24000 dps

C. 12000 dps

D. 6000 dps

Answer: B

Watch Video Solution

17. The half life of radon is 3.8 days . After how many days will only one

twentieth of radon sample be left over ?

A. 5

B. 10

C. 15

D. 17

Answer: D

https://dl.doubtnut.com/l/_jERfcaqYdlpp
https://dl.doubtnut.com/l/_o45rHR0ijCgL


Watch Video Solution

18. The mean lives of a radioactive substance are 1620 years and 405 years

for  emission and  emission respectively. Find out the time during

which three fourth of a sample will decay if it is decaying both by -

emission and -emission simultaneously. 

A. 339 years

B. 449 years

C. 559 years

D. 669 years

Answer: B

Watch Video Solution

α β

α

β (loge 4 = 1.386).

19. In a sample of radioactive material, what percentage of the initial

number of active nuclei will decay during one mean life ?

https://dl.doubtnut.com/l/_o45rHR0ijCgL
https://dl.doubtnut.com/l/_s49exILwuNvw
https://dl.doubtnut.com/l/_ICKrUXUiQE07


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

63 %

69.3 %

37 %

50 %

20. Masses of two isobars  and  are  and 

, respectively. It can be concluded from these data that .

A.  is radioactive, decaying to  through decay 

B.  is radioactive, decaying to  through decay 

C.  is radioactive, decaying to  through decay 

D. both the isobars are stable

Answer: C

.29 Cu
64 .30 Zn

64 63.9298u

63.9292u

Zn64 Cu64 β −

Cu64 Zn64 γ −

Cu64 Zn64 β −

https://dl.doubtnut.com/l/_ICKrUXUiQE07
https://dl.doubtnut.com/l/_0SCBRVrlbH2r


Watch Video Solution

21. The half life of  is 28 years. The disintegration rate of 15 mg of

this isotope is of the order of

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

.90
38 Sr

7.88 × 1010Bq

8.88 × 1010Bq

9.88 × 1010Bq

6.88 × 1010Bq

22. A radioactive sample has half-life of  years. Probability of decay in 

years will be.

A. 

5 10

50 %

https://dl.doubtnut.com/l/_0SCBRVrlbH2r
https://dl.doubtnut.com/l/_wHfISigigDBt
https://dl.doubtnut.com/l/_t1dfCDovQgXW


B. 

C. 

D. 

Answer: B

Watch Video Solution

75 %

100 %

60 %

23. A sample of radioactive material has mass , decay constant , and

molecular weight . Avogadro constant . The initial activity of the

sample is:

A. 

B. 

C. 

D. 

Answer: C

m λ

M = NA

λm

λM

M

λmNA

M

mNAλ

https://dl.doubtnut.com/l/_t1dfCDovQgXW
https://dl.doubtnut.com/l/_xf9QiVuvL43t


Watch Video Solution

24. In gamma ray emission from a nucleus

A. only the proton number changes 

B. both, the proton number and neutron number change 

C. there is no change in the proton number and the neutron number 

D. only the neutron number changes

Answer: C

Watch Video Solution

25. A nucleus with Z =92 emits the following in a sequence: 

. The Z of the resulting

nucleus is

A. 76

α, β − , β − , α, α, α, α, α, β − , β − , α, β + , β + , α

https://dl.doubtnut.com/l/_xf9QiVuvL43t
https://dl.doubtnut.com/l/_lvF51YOObOKI
https://dl.doubtnut.com/l/_D2dPpQax6czK


B. 78

C. 82

D. 74

Answer: B

Watch Video Solution

26. The peneting power of  rediations ,in decreasing order ,are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α, β and γ

γ, α, β

γ, β, α

α, β, γ

β, γ, α

https://dl.doubtnut.com/l/_D2dPpQax6czK
https://dl.doubtnut.com/l/_b4hM0wKLLl1V
https://dl.doubtnut.com/l/_PJ6qETwO1OlA


27. A nucleus with mass number  initially at rest emits an -particle. If

the Q-value of the reaction is , calculate the kinetic energy of the 

-particle. 

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

A. 4.4 MeV

B. 5.4 MeV

C. 5.6 MeV

D. 6.5 MeV

Answer: B

Watch Video Solution

220 α

5.5MeV

α

28. A radioactive sample  having an acitivity of  has twice the

number of nuclei as another sample  which has a activity of . The

half lives of  and  can be

S1 5μCi

S2 10μCi

S1 S2

https://dl.doubtnut.com/l/_PJ6qETwO1OlA
https://dl.doubtnut.com/l/_wrFrrXqYa89a


A. 20 years and 5 years, respectively

B. 20 years and 10 years, respectively

C. 10 years each

D. 5 years each

Answer: A

Watch Video Solution

29. In a sample of radioactive material , what fraction of the initial

number of active nuclei will remain undisintegrated after half of the half

life of the sample ?

A. 

B. 

C. 

D. 

1

4

1

2√2

1

√2

√2 − 1

https://dl.doubtnut.com/l/_wrFrrXqYa89a
https://dl.doubtnut.com/l/_OKCQDa6apDBn


Answer: C

Watch Video Solution

30. The half-life period of a radio-active element  is same as the mean

life time of another radio-active element . Initially they have the same

number of atoms. Then:

A. X and Y decay at same rate always

B. X will decay faster than Y

C. Y will decay faster than X

D. X and Y have same decay rate initially 

Answer: C

Watch Video Solution

X

Y

https://dl.doubtnut.com/l/_OKCQDa6apDBn
https://dl.doubtnut.com/l/_hLNIU0Xyn2bG


31. During negative B decay, an anti- neutrino is also emmited along with

the ejected electron. Then

A. only linear momentum will be conserved

B. total linear momentum and total angular momentum but not total

energy will be conserved

C. total linear momentum and total energy but not total angular

momentum will be conserved

D. total linear monientum, total angular momentum and total energy

will be conserved

Answer: D

Watch Video Solution

32. A radiaocatice isotope is being produced at a constant rate . Half-

life of the radioactive substance is . After some time, the number of

X

Y

https://dl.doubtnut.com/l/_rBQJ7VPzx1rQ
https://dl.doubtnut.com/l/_t9j8MspFZ0Ui


radioactive nuceli become constant. The value of this constant is .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

X

Y

XY

XY ln(2)

XY

ln(2)

33. Plutonium decays with half life of 24000 years. If plutonium is stored

for 72000 years, the fraction of it that remains is

A. 

B. 

C. 

D. 

1/8

1/3

1/4

1/2

https://dl.doubtnut.com/l/_t9j8MspFZ0Ui
https://dl.doubtnut.com/l/_K7rbMft4yRTL


Answer: A

Watch Video Solution

34. A fraction  of a radioactive sample decays in one mean lie and a

fraction  decays in one half-life

A. 

B. 

C. 

D. may be (a), (b) or (c ) depending on the values of the mean life and

half life.

Answer: A

Watch Video Solution

f1

f2

f1 > f2

f1 < f2

f1 = f2

https://dl.doubtnut.com/l/_K7rbMft4yRTL
https://dl.doubtnut.com/l/_Yo7inVmBliY4


35. An element  decays into element  by a two-step process :  

  

  

Then.

A. A and C are isotopes

B. A and C are isobars

C. B and C are isotopes

D. A and B are isobars

Answer: A

Watch Video Solution

A C

A → B + .2 He4

B → C + 2e¯

36. A radioactive nucleus (initial mass number A and atomic number Z)

emits -particles and 2 positrons. The ratio of number of neutrons to

that of protons in the �nal nucleus will be

3α

https://dl.doubtnut.com/l/_Dbp5jTk5VBqy
https://dl.doubtnut.com/l/_uwUnepgLSGbz


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A − Z − 4

Z − 2

A − Z − 8

Z − 4

A − Z − 4

Z − 8

A − Z − 12

Z − 4

37. A radioactive nuclide can decay simultaneously by two di�erent

processes which have decay constants  and . The e�ective decay

constant of the nuclides is .

A. 

B. 

C. 

D. 

λ1 λ2

λ

λ = λ1 + λ2

λ = (λ1 + λ2)
1

2

+ +
1

λ

1

λ1

1

λ2

λ = √λ1λ2

https://dl.doubtnut.com/l/_uwUnepgLSGbz
https://dl.doubtnut.com/l/_miEamW7t1X2Q


Answer: A

Watch Video Solution

38. The intensity of gamma radiation from a given source is   

On passing through  of lead , it is reduced to  . The thickness of

lead which will reduce the intensity to  will be

A. 12 mm

B. 18 mm

C. 9 mm

D. 6 mm

Answer: A

Watch Video Solution

I

36mm
1

8
1

2

https://dl.doubtnut.com/l/_miEamW7t1X2Q
https://dl.doubtnut.com/l/_2ugEQZrKjWfx


39. Number of nuclei of a radioactive substance are  and  at times

 and time . Then, number of nuclei at time  will be

A. 800

B. 790

C. 700

D. 810

Answer: D

Watch Video Solution

1000 900

t = 0 t = 2s t = 4s

40. A radioactive isotope has h half-life of 2 yr. how long will itt take the

activity to reduce to 3.125% of its original value

A. 4.8 years

B. 7 years

C. 10 years

https://dl.doubtnut.com/l/_AlawGFJkMJxF
https://dl.doubtnut.com/l/_GjWDWBqfGBXk


D. 9.6 years

Answer: C

Watch Video Solution

41. A radioactive sample at any instant has its disintegration rate 

disintegrations per minute After  minutes , the rate is 

disintegration per minute. Then , the decay constant (per minute)

A. 0.8 ln 2

B. 0.4 ln 2

C. 0.2 ln 2

D. 0.1 ln 2

Answer: B

Watch Video Solution

5000

5 1250

https://dl.doubtnut.com/l/_GjWDWBqfGBXk
https://dl.doubtnut.com/l/_zzUaW1avw9Gh
https://dl.doubtnut.com/l/_cJh6e20rnrmf


42. Two samples X and Y contain equal amounts of radioactive

substances. If  of a sample X and  of sample Y remain after

8h, then the ratio of half periods of X and Y is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

th
1

16
th

1

256

2: 1

1: 2

1: 4

4: 1

43. Radioactive  is transformed into stable Ni by emitting two -

rays of energies

A. 1.33 MeV and 1.17 MeV in succession

B. 1.17 MeV and 1.33 MeV in succession

.60
27 Co .60

28 γ

https://dl.doubtnut.com/l/_cJh6e20rnrmf
https://dl.doubtnut.com/l/_y0ZZ7127MZqI


C. 1.37 MeV and 1.13 MeV in succession

D. 1.13 MeV and 1.37 MeV in succession 

Answer: B

Watch Video Solution

44. A uranium nucleus  emits and -particle and a -particle in

succession. The atomic number and mass number of the �nal nucleus will

be

A. 90, 233

B. 90, 238

C. 91, 234

D. 93, 238

Answer: C

Watch Video Solution

.92 U
238 α β

https://dl.doubtnut.com/l/_y0ZZ7127MZqI
https://dl.doubtnut.com/l/_wzjHV4ENtLy0


45. Pick out the incorrect statement from the following .

A.  emission from the nucleus is always accompanied by a

neutrino.

B. The energy of the particle emitted from a given nucleus is

always constant.

C. ray emission makes the nucleus more stable.

D. Nuclear force is charge-independent. 

Answer: A

Watch Video Solution

β −

α −

γ −

46. A radioactive element X with half life 2 h decays giving a stable

element Y. After a time t, ratio of X and Y atoms is 1:16 .Time t is

A. 6 h

https://dl.doubtnut.com/l/_wzjHV4ENtLy0
https://dl.doubtnut.com/l/_1CViCxHBncD3
https://dl.doubtnut.com/l/_H7g3I4fSzwPd


B. 4 h

C. 8 h

D. 16 h

Answer: C

Watch Video Solution

47. Which of the following statements are true? 

(I) All radioactive element decay exponentially with time. 

   (II) Half life time of a radioactive element is the time required for one

half of the radioactive atoms to distintegrate. 

(III) Age of the earth can be determined by radioactive dating. 

(IV) Half life time of a radioactive element is �fty percent of its average life

period. 

Select the correct answer using the codes given below.

A. I and II

B. I, III and IV

https://dl.doubtnut.com/l/_H7g3I4fSzwPd
https://dl.doubtnut.com/l/_FQnM2KhqvvMh


C. I, II and III

D. II and III

Answer: C

View Text Solution

48. A radioactive substance with decay constant of  is being

produced at a constant rate   of 50 nuclei per second. If there are no

nuclei present initially, the time in second) after which 25 nuclei will be

present is 

A. 1

B. 

C. 

D. 

Answer: B

Vi T t S l ti

0.5s− 1

2 ln( )
4
3

ln 2

ln( )
4
3

https://dl.doubtnut.com/l/_FQnM2KhqvvMh
https://dl.doubtnut.com/l/_OVt2Y19QSxm4


View Text Solution

49. Half-life of a radioactive substance is  minutes. Di�erence between

points of time when it is  disintegrated and  disintegrated is

approximate.

A. 10 minutes

B. 20 minutes

C. 30 minutes

D. 40 minutes

Answer: B

Watch Video Solution

20

33 % 67 %

50. A freshly prepared radioactive sample of half-life 4 hours emits

radiation of intensity which is 64 times the safe level. The minimum hours

after which it would be safe to work with it is 

https://dl.doubtnut.com/l/_OVt2Y19QSxm4
https://dl.doubtnut.com/l/_DEBNHEXcIe9Z
https://dl.doubtnut.com/l/_ZQKKcN3c3LsZ


A. 4

B. 6

C. 12

D. 24

Answer: D

View Text Solution

51. A radioactive decay can form an isotope of the original nucleus with

the emission of particles

A. one  and four 

B. one  and two 

C. one  and one 

D. four  and one 

Answer: B

α β

α β

α β

α β

https://dl.doubtnut.com/l/_ZQKKcN3c3LsZ
https://dl.doubtnut.com/l/_h83wF0odqMqU
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Watch Video Solution

52. A radioactive sample emit  - particles is  sec , In next 2 sec it emits

- particle , what is the mean life of the sample?

A. 4s

B. 2s

C. 

D. 

Answer: C

Watch Video Solution

nβ 2

0.75nβ

s
2

(ln 2)

2(ln 2)s

1. A nuclear transformation is denoted by . Which of the

following is the nucleus of element 

X(n, α) → .7
3 Li

X

https://dl.doubtnut.com/l/_h83wF0odqMqU
https://dl.doubtnut.com/l/_Me6TzqDmo3ly
https://dl.doubtnut.com/l/_LWTbsA3lp8Wf


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

9
5B

11
4 Be

12
6 C

10
5 B

2. In the following reaction. 

 is.

A. 28

B. 27

C. 

D. 26

Answer: B

.12 Mg24 + .2 He4 → .14 Si
X + .0 n

1, X

https://dl.doubtnut.com/l/_LWTbsA3lp8Wf
https://dl.doubtnut.com/l/_x05h9eXY9cp0


Watch Video Solution

3. Consider the nuclear reaction . If the

binding energy per nucleon for X, A and B are 7.4 MeV, 8.2 MeV and 8.1

MeV respectively, then the energy released in the reaction:

A. 70 MeV

B. 200 MeV

C. 190 MeV

D. 1480 MeV

Answer: A

Watch Video Solution

X200 → A110 + B80 + 10n1

4. An atom of mass number  and atomic number  captures an 

particle and then emits a proton. The mass number and atomic number

of the resulting product will respectively be.

15 7 α −

https://dl.doubtnut.com/l/_x05h9eXY9cp0
https://dl.doubtnut.com/l/_dDrhuUbtl1w2
https://dl.doubtnut.com/l/_eb49uxzHGHq1


A. 14 and 2

B. 15 and 3

C. 16 and 4

D. 18 and 8

Answer: D

Watch Video Solution

5. Calculate the energy of the following nuclear reaction: 

  

Given: 

A.  MeV

B.  MeV

C. 2.01 MeV

D. 4.03 MeV

.1 H
2 + .1 H

3 → .2 He4 + .0 n
1 + Q

m(.1 H
2) = 2.014102u, m(.1 H

3) = 3.016049u, m(.2 He4) = 4.002603u, m

−4.03

−2.01

https://dl.doubtnut.com/l/_eb49uxzHGHq1
https://dl.doubtnut.com/l/_Suo4hCH3dFbR


Neet Cafe Topicwise Practice Questions Nuclear Fission And Fusion

Answer: A

Watch Video Solution

6. Which one of the following is a possible nuclear reaction ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10
5 B + 4

2He → 13
7 N + 1

1H

24
11Na + 1

1H → 20
10Ne + 4

2He

239
93 Np → 239

94 Pu + β − + ῡ

11
7 N + 1

1H → 12
6 C + β − + ῡ

1. Energy generation in starts is mainly due to

https://dl.doubtnut.com/l/_Suo4hCH3dFbR
https://dl.doubtnut.com/l/_bgixQf3VgZvR
https://dl.doubtnut.com/l/_XwYah6u1W1XY


A. chemical reactions

B. �ssion of heavy nuclei

C. fusion of light nuclei

D. fusion of heavy nuclei 

Answer: C

Watch Video Solution

2. Energy is the sun is generated mainly by

A. fusion of radioactive material

B. fusion of helium atoms

C. chemical reaction

D. fusion of hydrogen atoms 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XwYah6u1W1XY
https://dl.doubtnut.com/l/_PJRoPI5Tzov5


3. In a nuclear reactor

A. cadmium rods are used to slow down the neutrons

B. moderator is used to slow down the neutrons

C. coolant is used to slow down the neutrons

D. moderator is used to control the neutrons 

Answer: B

View Text Solution

4. A reactor is developing energy at the rate of 3000 kW. How many atoms

of  undergo �ssion per second, if 200 MeV energy is released per

�ssion?

A. 

B. 

U 235

6.5 × 1022

5.15 × 1021

https://dl.doubtnut.com/l/_PJRoPI5Tzov5
https://dl.doubtnut.com/l/_geqsfbqRJIHI
https://dl.doubtnut.com/l/_2FiDd0deGRVM


C. 

D. 

Answer: D

Watch Video Solution

3.384 × 1023

9.4 × 1016

5. Calculate the energy released by the �ssion  of  in joule, given

that the energy released per �ssion is .  

(Avogadro's number 

A. 

B. 

C. 

D.  MeV

Answer: C

Watch Video Solution

1g .235 U

200MeV

= 6.023 × 1023)

5.1 × 1026eV

5.1 × 1026J

8.2 × 1013J

8.2 × 1013

https://dl.doubtnut.com/l/_2FiDd0deGRVM
https://dl.doubtnut.com/l/_24Z8tNNdoPZO


6. A  atom undergoes �ssion by thermal neutrons according to the

following reaction 

  

Then Xenon undergoes four and Strontium undergoes two consecutive B

decays and six electrons are detected. What is the atomic number of the

two decay products of Xenon and Strontium?

A. 50, 36

B. 58, 40

C. 56, 42

D. 57, 41

Answer: B

View Text Solution

U 235

U 235 + n → 140
54 Xe + 94

38Sr + 2n

7. Heavy water is used in nuclear reactors as

https://dl.doubtnut.com/l/_24Z8tNNdoPZO
https://dl.doubtnut.com/l/_Yu5LxUTZ6I1t
https://dl.doubtnut.com/l/_oGQW12yGv3x8


A. to absorb neutrons to sustain controlled reaction

B. to absorb neutrons to stop the chain reaction

C. to reduce hazardous radiation from nuclear reaction

D. to slow down the neutrons to thermal energies

Answer: D

Watch Video Solution

8. The following fusion reaction take place  MeV. If

2 kg of  is subjected to the above reaction, the energy released is

used to light a 100 W light a lamp, how long will the lamp glow ?

A.  years

B.  years

C.  years

D.  years

22
1A →3

2 B + n + 3.27

.2
1 A

2 × 106

3 × 105

5 × 104

7 × 103

https://dl.doubtnut.com/l/_oGQW12yGv3x8
https://dl.doubtnut.com/l/_WlUHgpJyV4Pc
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Answer: C

Watch Video Solution

9. In proton-proton cycle, four hydrogen atoms combine to release energy

A. 26.7 MeV

B. 216 MeV

C. 3.27 MeV

D. 1 MeV

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_WlUHgpJyV4Pc
https://dl.doubtnut.com/l/_aRSMRqMGIKAj


1. In Rutherford scattering experiment, what will b ethe correct angle for

 scattering for an impact parameter  ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α b = 0

0∘

90∘

180∘

270∘

2. The total energy of an electron in the second excited state of the

hydrogen atom is about -1.5 eV. The kinetic energy and potential energy

of the electron in this state are:

A. 

B. 

1.51eV , − 3.02eV

−1.51eV , 3.02eV

https://dl.doubtnut.com/l/_7ThJZjzeWknQ
https://dl.doubtnut.com/l/_xpZt8QrwQGmI


C. 

D. 

Answer: A

Watch Video Solution

3.02eV , − 1.51eV

−3.02eV , 1.51eV

3. The angular momentum of an electron in a hydrogen atom is

proportional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

√r

1

r

r2

√r

https://dl.doubtnut.com/l/_xpZt8QrwQGmI
https://dl.doubtnut.com/l/_wAA8QMDhIHmv
https://dl.doubtnut.com/l/_582J92qGldPj


4. de-Broglie wavelength of electron in  excited state of hydrogen

atom is: [where  is the radius of  orbit in H-atom]

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2nd

r0 1st

2πa0

4πa0

8πa0

16πa0

5. The minimum energy that must be given to a H atom in ground state

so that it can emit an H, line in balmer series is

A. 13.06 eV

B. 12.75 eV

C. 10.2 eV

https://dl.doubtnut.com/l/_582J92qGldPj
https://dl.doubtnut.com/l/_AfrHZU00mOrA


D. 2.86 eV

Answer: A

Watch Video Solution

6. Find the radius of  ions in its ground state assuming Bohr's

model to be valid.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Li+ +

a0

a0

3

2a0

3a0

https://dl.doubtnut.com/l/_AfrHZU00mOrA
https://dl.doubtnut.com/l/_NaocLG5R5d4h


7. For which one one of the following bohr model is not valid

A. H

B. He

C. 

D. 

Answer: B

Watch Video Solution

Li+

He+

8. Two H atoms in the ground state collide in elastically. The maximum

amount by which their combined kinetic energy is reduced is

A. 10.2 eV

B. 20.4 eV

C. 13.6 eV

D. 27.2 eV

https://dl.doubtnut.com/l/_MlVupXPydDFC
https://dl.doubtnut.com/l/_HM4A71cA61g3


Answer: A

Watch Video Solution

9. The simple Bohr model cannot be directly ap-plied to calculate the

energy level of an atom with many electrons . This is because.

A. of the electrons not being subject to a central force

B. of the electrons colliding with each other

C. of screening e�ects

D. the force between the nuclcus and an clectron will no longer be

given by Coulomb's law. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HM4A71cA61g3
https://dl.doubtnut.com/l/_kuCq69P5cykz


10. What is the wavelength of ligth for the least energetic photon emitted

in the Lyman series of the hydrogen spectrum. (Take , hc =1240 eV -nm)

A. 82 nm

B. 102 nm

C. 122 nm

D. 150 nm

Answer: C

Watch Video Solution

11. The radius of the orbit of an electron in a Hydrogen-like atom is ,

where  is the Bohr radius. Its orbital angular momemtum is . It is

given that  is Plank constant and  si Rydberg constant. The possible

wavelength , when the atom-de-excites. is (are):

A. 2

4.5a0

a0
3h

2π

h R

(s)

https://dl.doubtnut.com/l/_THuiwvmJI5kN
https://dl.doubtnut.com/l/_4GK2VReKwoHv


B. 3

C. 4

D. 5

Answer: A

Watch Video Solution

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

radius of the orbit, the speed of electron and the total energy of the

electron respectively. Which of the following quantity is proportional to

the equantum number n

A. 

B. 

C. 

D. 

vr

rE

r

E

r

v

https://dl.doubtnut.com/l/_4GK2VReKwoHv
https://dl.doubtnut.com/l/_ApdFWz3ZrEmF


Answer: B

Watch Video Solution

13. A nucleus  emits one  particle and one -particle. What are the

mass number and atomic number of the product nucleus?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

.n X
M α β

(P − 2)(Q + 1)

(P − 3)(Q − 1)

(P − 4)(Q − 1)

(P + 4)(Q − 1)

14. Half lives of two isotopes X and Y of a material are known to be

 years and  years respectively if a planet was formed with2 × 109 4 × 109

https://dl.doubtnut.com/l/_ApdFWz3ZrEmF
https://dl.doubtnut.com/l/_NNsDtMUIqkMX
https://dl.doubtnut.com/l/_WcY9v7Ipd6WF


equal number of these isotopes, then the current age of planet, given

that currently the material has  of X and  of Y by number, will

be:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20 % 80 %

2 × 109  years

4 × 109years

6 × 109  years

8 × 109years

15. The ratio of the longest to shortest wavelength in Brackett series of

hydrogen spectra is

A. 

B. 

C. 

25

9

17
6

9

5

https://dl.doubtnut.com/l/_WcY9v7Ipd6WF
https://dl.doubtnut.com/l/_tn528Yr4e6kH


D. 

Answer: A

Watch Video Solution

4
3

16. A nucleus of  has a half life of 24.1 days. How long a sample of 

will take to change to 90% of .

A. 80 days

B. 40 days

C. 20 days

D. 10 days

Answer: A

Watch Video Solution

Ux1 Ux1

Ux1

https://dl.doubtnut.com/l/_tn528Yr4e6kH
https://dl.doubtnut.com/l/_H9UsDepNwIDh


17. A nuclide 1 is said to be the mirror isobar of nuclide 2 if  and 

. (a) What nuclide is a mirror isobar of ? (b) Which nuclide

out of the two mirror isobars has greater binding energy and why?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Z1 = N2

Z2 = N1 .23
11 Na

10Ne23

12Mg23

13Al
25

13Mg23

18. The radius of the hydrogen atom in its ground state is . The radius

of a muonic hydrogen atom in which the electron is replaced by an

identically charged muon with mass 207 times that of an electron, is 

equal to

a0

aμ

https://dl.doubtnut.com/l/_6bg7VdQmj250
https://dl.doubtnut.com/l/_f9ThmwjMG3xF


A. 207 

B. 

C. 

D. 

Answer: B

View Text Solution

a0

a0

207

a0

√207

a0√207

19. A heavy nucleus X of mass number  and binding energy per

nucleon  is split into two fragments Y and Z of mass numbers 

 and . The binding energy of nucleons in Y and Z is  per

nucleon. Calculate the energy Q released per �ssion in MeV.

A. 116 MeV

B. 216 MeV

C. 306 MeV

D. 340 MeV

240

7.6MeV

110 130 8.5MeV

https://dl.doubtnut.com/l/_f9ThmwjMG3xF
https://dl.doubtnut.com/l/_duMf7VPPiN0q


Answer: B

Watch Video Solution

20. A nuclear reactor delivers a power of 10 W. Find fuel consumed by the

reactor per hour, if its e�ciency is . (Given, )

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

20 % c = 3 × 108ms− 1

2 × 10− 6gh− 1

9 × 10− 12gh− 1

8 × 10− 9gh− 1

2 × 10− 9gh− 1

21. In a �ssion reaction , the binding

energy per nucleon of  and  is  whereas of  is .

.236
92 U →117 X +117 Y + n + n

X Y 8.5MeV .236 U 7.6MeV

https://dl.doubtnut.com/l/_duMf7VPPiN0q
https://dl.doubtnut.com/l/_K38ownBT97Z1
https://dl.doubtnut.com/l/_yWqLklpB6C6R


The total energy liberated will be about.

A. 200 keV

B. 2 MeV

C. 200 MeV

D. 2000 MeV

Answer: C

Watch Video Solution

22. The half lives of a radioactive sample are 30 years and 60 years from 

- emission and - emission respectively If the sample decays both by

alpha-emission and -emission simultaneously, the time after which, only

one-fourth of the sample remain is

A. 18 years

B. 20 years and 10 years, respectively

C. 28 years

α

β

β

https://dl.doubtnut.com/l/_yWqLklpB6C6R
https://dl.doubtnut.com/l/_vQivTmuq2uqg


D. 45 years

Answer: C

Watch Video Solution

23. A radio isotope  with a half-life  years decays of  which is

stable. A sample of the rock from a cave was found to contain  and  in

the ratio . The age of the rock is.

A.  years

B.  years

C.  years

D.  years

Answer: C

Watch Video Solution

X 1.4 × 109 Y

X Y

1: 7

9.6 × 1010

4.2 × 1010

5 × 1010

1.95 × 1010

https://dl.doubtnut.com/l/_vQivTmuq2uqg
https://dl.doubtnut.com/l/_sgd9CDoi9CMv
https://dl.doubtnut.com/l/_Z39W5iuF0F4A


24. Two radioactive substance  and  have decay constants  and 

respectively. At  they have the same number of nuclei. The ratio of

number of nuclei of nuclei of  to those of  will be  after a time

interval

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B 5λ λ

t = 0

A B ( )
2

1

e

4λ

2λ

1/2λ

1/4λ

25. The activity of a radioactive sample is measured as  counts per

minute at t= 0 and  counts per minute at t = 5 minutes. The time (in

minutes) at which the activity reduces to one fourth of its value is 

A. 

N0

N /e0

log3

4

5

https://dl.doubtnut.com/l/_Z39W5iuF0F4A
https://dl.doubtnut.com/l/_INNSGA4zTUa7


Aipmt Neet Mcqs

B. 

C. 

D. 

Answer: D

View Text Solution

5

loge 2

5 log10 4

5 log3 4

1. The mass of a  nucleus is  less than the sum of the masses

of all its nucleons. The binding energy per nucleon of  nucleus is

nearly

A. 46 MeV

B. 5.6 MeV

C. 3.9 MeV

D. 23 MeV

.7
3 Li 0.042u

.7
3 Li

https://dl.doubtnut.com/l/_INNSGA4zTUa7
https://dl.doubtnut.com/l/_Klr1sfm9oMtA


Answer:

Watch Video Solution

2. The activity of a radioactive sample is measures as  counts per

minute at  and  counts per minute at . The time (in

minute) at which the activity reduces to half its value is.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

N0

t = 0 N0 /e t = 5 min

log2

2

5

5

loge 2

log10 2

5 loge 2

https://dl.doubtnut.com/l/_Klr1sfm9oMtA
https://dl.doubtnut.com/l/_upI4tJYKOeq7


3. The energy of a hydrogen atom in the ground state is . The

eneergy of a  ion in the �rst excited state will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

−13.6eV

He+

−13.6eV

−27.2eV

−54.4eV

−6.8eV

4. An alpha nucleus of energy  bombards a heavy nucleus of

charge  . Then the distance of closed approach for the alpha nucleus

will be proportional to

A. 

B. 

mν21

2

Ze

1

Ze

v2

https://dl.doubtnut.com/l/_ZNDuuRR3JTRV
https://dl.doubtnut.com/l/_juAGVcIT5Eve


C. 

D. 

Answer:

Watch Video Solution

1

m

1

v4

5. The decay constant of radio isotope is . If  are its activities

at times  respectively, the number of nuclei which have decayed

during the time 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

λ A1 and A2

t1 and t2

(t1 − t2)

A1t1 − A2t2

A1 − A2

(A1 − A2) /λ

λ(A1 − A2)

https://dl.doubtnut.com/l/_juAGVcIT5Eve
https://dl.doubtnut.com/l/_TZEPtNrNMLCa


6. The binding energy per nucleon of deuterium and helium nuclei are 1.1

MeV and 7.0 MeV respectively. When two deuterium nuclei fuse to form a

helium nucleus the energy released in the fusion is

A. 23.6 MeV

B. 2.2 MeV

C. 28.0 MeV

D. 30.2 MeV

Answer:

Watch Video Solution

7. The wavelength of the �rst line of Lyman series for hydrogen atom is

equal to that of the second line of Balmer series for a hydrogen-like ion.

The atomic number  of hydrogen-like ion is

A. 3

Z

https://dl.doubtnut.com/l/_TZEPtNrNMLCa
https://dl.doubtnut.com/l/_JHsr3zUd30IB
https://dl.doubtnut.com/l/_JdzXMVF9ZnKK


B. 4

C. 1

D. 2

Answer:

Watch Video Solution

8. The half-life of a radioactive isotope  is  years. It decays to another

element  which is stable. The two elements  and  were found to be

in the ratio of  in a sample of a given rock. The age of the rock was

estimated to be

A. 150 years

B. 200 years

C. 250 years

D. 100 years

X 50

Y X Y

1: 15

https://dl.doubtnut.com/l/_JdzXMVF9ZnKK
https://dl.doubtnut.com/l/_yPPWV0BhRhLY


Answer:

Watch Video Solution

9. The power obtained in a reactor using  disintergration is .

The mass decay of  per hour is

A. 10 microgram

B. 20 microgram

C. 40 microgram

D. 1 microgram

Answer:

Watch Video Solution

U 235 1000kW

U 235

10. A radioactive nucleus of mass  emits a photon of frequency  and

the nucleus recoils. The recoil energy will be

M v

https://dl.doubtnut.com/l/_yPPWV0BhRhLY
https://dl.doubtnut.com/l/_EzjJLNL53Mcz
https://dl.doubtnut.com/l/_JEYFTgkJkyFc


A. 

B. 

C. zero

D. 

Answer:

Watch Video Solution

Mc2 − hv

h2v2 /2Mc2

hv

11. A nucleus  emits one particle and two particles. The

resulting nucleus is

A. 

B. 

C. 

D. 

Answer:

.mn X α − β −

m− 6
n− 4 Z

m− 6
n Z

m− 4
n X

m− 4
n− 2 Y

https://dl.doubtnut.com/l/_JEYFTgkJkyFc
https://dl.doubtnut.com/l/_LRgQRXNxN5yb


Watch Video Solution

12. Fusion reaction takes place at high temperature because

A. nuclei break up at high temperature

B. atoms get ionised at high temperature

C. kinetic energy is high enough to overcome the coulomb repulsion

between nuclei

D. molecules break up at high temperature 

Answer:

Watch Video Solution

13. Two radioactive nuclei P and Q in a given sample decay into a stable

nucleus R. At time t=0, number of P species are  and that of Q are .

Half-life of P (for conversion to R) is 1 min whereas that of Q is 2min.

Initially there are no nuclei of R present in the sample. When number of

4N0 N0

https://dl.doubtnut.com/l/_LRgQRXNxN5yb
https://dl.doubtnut.com/l/_cWsyQq0MmT3h
https://dl.doubtnut.com/l/_l1Xa05tkBrzH


nuclei of P and Q are equal, the number of nuclei of R present in the

sample would be -

(A)  

(B)  

(C)  

(D) 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2N0

3N0

9N0

2
5N0

2

2N0

3N0

9N0

2

5N0

2

14. Out of the following which one is not a possible energy for a photon

to be emitted by hydrogen atom according to Bohr's atomic model?

https://dl.doubtnut.com/l/_l1Xa05tkBrzH
https://dl.doubtnut.com/l/_sqrt6PiuvEGt


A. 0.65eV

B. 1.9 eV

C. 11.1 eV

D. 13.6 eV

Answer:

Watch Video Solution

15. Electron in hydrogen atom �rst jumps from third excited state to

second excited state and then form second excited state to �rst excited

state. The ratio of wavelength  emitted in two cases is

A. 

B. 

C. 

D. 

λ1 : λ2

7
5

27
20

27
5

20

7

https://dl.doubtnut.com/l/_sqrt6PiuvEGt
https://dl.doubtnut.com/l/_ga6v2eQ9O5b7


Answer:

Watch Video Solution

16. If the nuclear radius of  is  Fermi, the approximate nuclear

radius of  in Fermi is :

A. 2.4

B. 1.2

C. 4.8

D. 3.6

Answer:

Watch Video Solution

.27 A1 3.6

64Cu

17. A mixture consists of two radioactive materials  and  with half-

lives of  and  respectively. Initially the mixture has  of  and 

A1 A2

20s 10s 40g A1

https://dl.doubtnut.com/l/_ga6v2eQ9O5b7
https://dl.doubtnut.com/l/_cBK5vwtuTeam
https://dl.doubtnut.com/l/_OcguS7hhF4ib


 of . The amount the two in the mixture will become equal after

A. 60 s

B. 80 s

C. 20 s

D. 40 s

Answer:

Watch Video Solution

160g a2

18. An electrons of a stationary hydrogen aton passes form the �fth

enegry level to the ground level. The velocity that the atom acquired as a

result of photon emission will be 

 is the mass of the electron, , Rydberg constanrt and , Planck's

constant)

A. 

B. 

(m R h

24hR
25m

25hR
24m

https://dl.doubtnut.com/l/_OcguS7hhF4ib
https://dl.doubtnut.com/l/_8M5JLiKgw9rt


C. 

D. 

Answer:

Watch Video Solution

25m

24hr

24m

25hR

19. The transition form the state  to  in a hydrogen-like atom

results in ultraviolet radiation. Infared radiation will be obtained in the

transition from

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

n = 3 n = 1

2 → 1

3 → 2

4 → 2

4 → 3

https://dl.doubtnut.com/l/_8M5JLiKgw9rt
https://dl.doubtnut.com/l/_SwGtUqHctTD7


20. The half-life of a radioactive nucleus is  days. The time interval

 between the time  when  of it has decayed and the time 

when  of it had decayed is

A. 30 dyas

B. 50 days

C. 60 days

D. 15 days

Answer:

Watch Video Solution

50

(t2 − t1) t2
2

3
t1

1

3

21. Ratio of longest wavelengths corresponding to Lyman and Balmer

series in hydrogen spectrum is

A. 
7
29

https://dl.doubtnut.com/l/_SwGtUqHctTD7
https://dl.doubtnut.com/l/_pD2aDrrguE7t
https://dl.doubtnut.com/l/_nTlWhGHj5srI


B. 

C. 

D. 

Answer:

Watch Video Solution

9

31

5

27

3

23

22. A certain mass of hydrogen is changes to helium by the process of

fusion. The mass defect in fusion reaction is . The energy

liberated per  is (given 

A. 6.675 MeV

B. 13.35 MeV

C. 2.67 MeV

D. 26.7MeV

Answer:

0.02866u

u 1u = 931MeV )

https://dl.doubtnut.com/l/_nTlWhGHj5srI
https://dl.doubtnut.com/l/_esHPku1f5biu


Watch Video Solution

23. The half-life of a radioactive isotope  is  years. It decays to another

element  which is stable. The two elements  and  were found to be

in the ratio of  in a sample of a given rock. The age of the rock was

estimated to be.

A. 80 years

B. 100 years

C. 40 years

D. 60 years

Answer:

Watch Video Solution

X 20

Y X Y

1: 7

24. Hydrogen atom in ground state is excited by a monochromatic

radiation of . Number of spectral lines in the resultingλ = 975Å

https://dl.doubtnut.com/l/_esHPku1f5biu
https://dl.doubtnut.com/l/_m7XW4yWBluNI
https://dl.doubtnut.com/l/_ZjshHMkuXeu4


spectrum emitted will be

A. 3

B. 2

C. 6

D. 10

Answer:

Watch Video Solution

25. The binding energy per nucleon of  and  nuclei are  MeV

and  MeV, respectively. In the nuclear reaction

, the value of energy  released is

A. 19.6 MeV

B.  MeV

C. 8.4 MeV

.7
3 Li .4

2 He 5.60

7.06

.7
3 Li + .1

1 H → .4
2 He + .4

2 He + Q Q

−2.4

https://dl.doubtnut.com/l/_ZjshHMkuXeu4
https://dl.doubtnut.com/l/_Nf6XnGmfhhuw


D. 17.3 MeV

Answer:

Watch Video Solution

26. A radio isotope  with a half-life  years decays of  which is

stable. A sample of the rock from a cave was found to contain  and  in

the ratio . The age of the rock is.

A.  years

B.  years

C.  years

D.  years

Answer:

Watch Video Solution

X 1.4 × 109 Y

X Y

1: 7

1.96 × 109

3.92 × 109

4.20 × 109

8.40 × 109

https://dl.doubtnut.com/l/_Nf6XnGmfhhuw
https://dl.doubtnut.com/l/_pRccWdwalVPz
https://dl.doubtnut.com/l/_ZB2VAUqUlcij


27. If radius of the  nucleus is taken to be , then the radius of 

 nucleus is nearly

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

.27
13 Al RAI

.125
53 Te

RAl

3

5

( )
1 / 3

RAl

13

53

( )
1 / 3

RAl

53

13

RAl

5

3

28. Consider  orbit of  (Helium) using nonrelativistic approach

the speed of electron in this orbit will be (given  constant 

 and  (Planck's constant) .)

A. 

B. 

3rd He+

K = 9 × 109

Z = 2 h = 6.6 × 10− 34Js

0.73 × 106m/s

3.0 × 108m/s

https://dl.doubtnut.com/l/_ZB2VAUqUlcij
https://dl.doubtnut.com/l/_er8BVO0Moxgn


C. 

D. 

Answer:

Watch Video Solution

2.92 × 106m/s

1.46 × 106m/s

29. A nucleus of uranium decays at rest into nuclei of thorium and helium.

Then :

A. The helium nucleus has more momentum than the thorium nucleus.

B. The helium nucleus has less kinetic energy than the thorium

nucleus.

C. The helium nucleus has more kinetic energy than the thorium

nucleus.

D. The helium nucleus has less momentum than the thorium nucleus.

Answer:

https://dl.doubtnut.com/l/_er8BVO0Moxgn
https://dl.doubtnut.com/l/_mBHIWSzIz3y4


Watch Video Solution

30. In the spectrum of hydrogen atom, the ratio of the longest

wavelength in Lyman series to the longest wavelangth in the Balmer

series is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

27
5

5

27

4
9

9

4

31. Given the value of Rydberg constant is , the waves number of

the lest line of the Balmer series in hydrogen spectrum will be:

107m− 1

https://dl.doubtnut.com/l/_mBHIWSzIz3y4
https://dl.doubtnut.com/l/_7L0inpIHwHmP
https://dl.doubtnut.com/l/_GNQiEbYglpmH


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0.25 × 107m− 1

2.5 × 107m− 1

0.025 × 104m− 1

0.5 × 107m− 1

32. When an particle of mass 'm' moving with velocity 'v' bombards

on a heavy nucleus of charge 'Ze' its distance of closest approach from

the nucleus depends on  as :

A. 

B. m

C. 

D. 

α −

m

1

m2

1

m

1

√m

https://dl.doubtnut.com/l/_GNQiEbYglpmH
https://dl.doubtnut.com/l/_vHNydjU5jdUy


Answer:

Watch Video Solution

33. If an electron in a hydrogen atom jumps from the  orbit to the 

orbit, it emits a photon of wavelength . When it jumps form the 

orbit to the  orbit, the corresponding wavelength of the photon will

be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3rd 2nd

λ 4th

3dr

λ
16

25

λ
9

16

λ
20

7

λ
20

13

https://dl.doubtnut.com/l/_vHNydjU5jdUy
https://dl.doubtnut.com/l/_dceUjae3TyyN


34. The half-life of a radioactive substance is  minutes, The time (in

minutes) taken between  decay and  decay of the same

radioactive substance is.

A. 15

B. 30

C. 45

D. 60

Answer:

Watch Video Solution

30

40 % 85 %

35. Radioactive material 'A' has decay constant  and material 'B' has

decay constant 'lamda'. Initial they have same number of nuclei. After

what time, the ratio of number of nuclei of material 'B' to that 'A' will be

 ?

' 8λ'

1

e

https://dl.doubtnut.com/l/_InM2vXB6R0sT
https://dl.doubtnut.com/l/_vYEfOsw9jJC5


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1

7λ

1

8λ

1

9λ

1

λ

36. The ratio of wavelength of the lest line of Balmer series and the last

line Lyman series is:

A. 1

B. 4

C. 0.5

D. 2

Answer:

https://dl.doubtnut.com/l/_vYEfOsw9jJC5
https://dl.doubtnut.com/l/_JvMbm4hoagKb


Watch Video Solution

37. For a radioactive material, half-life is  minutes. If initially there are

 number of nuclei, the time taken for the disintegratiom of  nuclei

is.

A. 20

B. 10

C. 30

D. 15

Answer:

Watch Video Solution

10

600 450

38. The ratio of kinetic energy to the total energy of an electron in a Bohr

orbit of the hydrogen atom, is

https://dl.doubtnut.com/l/_JvMbm4hoagKb
https://dl.doubtnut.com/l/_7o6Is74ERKDg
https://dl.doubtnut.com/l/_BxhD5mJqqegG


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1: 1

1: − 1

2: − 1

1: − 2

39. The total energy of an electron in an atom in an orbit is . Its

kinetic and potential energies are, respectively:

A. 3.4 eV, 3.4 eV

B. 

C. 

D. 

Answer:

−3.4eV

−3.4eV , − 3.4eV

−3.4eV , − 6.8eV

3.4eV , − 6.8eV

https://dl.doubtnut.com/l/_BxhD5mJqqegG
https://dl.doubtnut.com/l/_YXLALXgkVvgF


Watch Video Solution

40. -particle consists of

A. 2 protons only

B. 2 protons and 2 neutrons only

C. 2 electrons, 2 protons and 2 neutrons

D. 2 electrons and 4 protons only 

Answer:

Watch Video Solution

α

https://dl.doubtnut.com/l/_YXLALXgkVvgF
https://dl.doubtnut.com/l/_alW0muv3zqjq

