
CHEMISTRY

BOOKS - BRILLIANT PUBLICATION

STRUCTURE OF ATOMS

Level I Homework

1. Which of the following is wrong?

A. Cathode rays have constant e/m ratio

B. e/m ratio of anode rays is not constant

C. e/m ratio of proton is not constant

D. e/m ratio of  particle is constant

Answer:

W t h Vid S l ti

β

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9KzlejWf4yJA


Watch Video Solution

2. The heaviest subatomic particle is

A. Proton

B. Neutron

C. Electron

D. Positron

Answer:

Watch Video Solution

3. Thomson suggested that the amount of deviation of the particle from

their path in the presence of electrical or magnetic field depends upon 

I) The magnitude of the negative charge on the particle 

II) The mass of particle 

https://dl.doubtnut.com/l/_9KzlejWf4yJA
https://dl.doubtnut.com/l/_RZl3XGHKbF8J
https://dl.doubtnut.com/l/_2tNcHBX7L2FQ


III) The strength of the electrical or magnetical field 

Choose the correct set of statements

A. I and II

B. II and III

C. I and III

D. I, II and III

Answer:

Watch Video Solution

4. In which of the following, the number of protons is greater than the

number of neutrons, but the number of protons is less than the number

of electrons

A. 

B. 

C. 

D3O
+

SO2

H2O

https://dl.doubtnut.com/l/_2tNcHBX7L2FQ
https://dl.doubtnut.com/l/_o9jRnqHQPmHA


D. 

Answer:

Watch Video Solution

OH −

5. Isotone (s) of  is/are

A. 

B. 

C. 

D. Both 1 and 2

Answer:

Watch Video Solution

32Ge
76

78
34Se

77
33As

77
34Se

6. Canal rays is name for beam of

https://dl.doubtnut.com/l/_o9jRnqHQPmHA
https://dl.doubtnut.com/l/_jmgfZmvUsH5y
https://dl.doubtnut.com/l/_QEeUbiYoRqMM


A. electrons

B. protons

C. neutrons

D. positively charged ions

Answer:

Watch Video Solution

7. Which of the following relations is correct for the facts shown in the

given figure ? 

A. 

B. 

λ3 = λ1 + λ2

λ1 + λ2 + λ3 = 0

https://dl.doubtnut.com/l/_QEeUbiYoRqMM
https://dl.doubtnut.com/l/_DpiheMmJcRtD


C. 

D. 

Answer:

Watch Video Solution

λ3 =
λ1λ2

λ1 + λ2

λ3 = λ2
1 − λ2

2

8. In hydrogen spectrum which of the following lies in the wavelength

range 400nm - 700nm ?

A. Balmer series

B. Lyman series

C. Brackett series

D. Paschen series

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_DpiheMmJcRtD
https://dl.doubtnut.com/l/_CCuLrNw9ccEZ
https://dl.doubtnut.com/l/_NaJwotoEkuwh


9. Which among the following graph photoelectric effect correct

regarding

A. A) 

B. B) 

C. C) 

D. D) 

Answer:

Watch Video Solution

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


10. Longest wavelengths in Balmer series of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

He+ 1

RH

5

9

RH

9

5

RH

36

5

RH

5

36

11. In photoelectric effect, at which frequency electron will be ejected with

certain kinetic energy (  = threshold frequency)

A. 

B. 

C. 

γo

γ = γo

γ > γ

γo ≥ γ

https://dl.doubtnut.com/l/_NaJwotoEkuwh
https://dl.doubtnut.com/l/_oElKNSQkJ6nR
https://dl.doubtnut.com/l/_I8mylYyeREbR


D. 

Answer:

Watch Video Solution

γ > γo

12. The threshold wavelength for photoelectric effect on sodium is

. Its work function is

A. J

B. 1 J

C. J

D. J

Answer:

Watch Video Solution

5000A ∘

4 × 10− 19

2 × 10− 19

3 × 10− 10

https://dl.doubtnut.com/l/_I8mylYyeREbR
https://dl.doubtnut.com/l/_fNVNDwoV2R2z


13. According to Bohr's atomic theory, angular momentum of an electron

in the orbit is quantised. Which among the following cannot be the value

of angular momentum in a Bohr orbit.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

5h
2π

3h
2π

2.5h
π

1.5h
2π

14. The dimensions of plank constant are the same as that of ................

A. energy

B. angular momentum

C. work

https://dl.doubtnut.com/l/_0IuFVrdhtOj7
https://dl.doubtnut.com/l/_ATFnPtZGramo


D. power

Answer:

Watch Video Solution

15. Hydrogen like species produce spectrum by absorbing photons. The

level which allows them to absorb but not to emit is

A. 1s

B. 2s

C. 2p

D. 3d

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_ATFnPtZGramo
https://dl.doubtnut.com/l/_fBjvpori71Cx


16. What is the maximum number of emission lines when the excited

electron of a hydrogen atom in n = 6 drops to the ground state?

A. 20

B. 16

C. 15

D. 5

Answer:

Watch Video Solution

17. An electron in hydrogen atom jumps from one orbit to another orbit

in such a way that its kinetic energy X changes one fourth of its initial.

The change in its potential energy is

A. 

B. 

x
3

2

x
−3

8

https://dl.doubtnut.com/l/_vS4RDZf3DXPc
https://dl.doubtnut.com/l/_n4EYZNYGMCkI


C. 

D. 

Answer:

Watch Video Solution

x
3

4

x
−3

4

18. The number of spectral lines that can be possible when electrons in

 shell in different hydrogen atoms return to the  shell

A. 12

B. 15

C. 14

D. 10

Answer:

Watch Video Solution

7th 2nd

https://dl.doubtnut.com/l/_n4EYZNYGMCkI
https://dl.doubtnut.com/l/_fjFqxDtibmHb
https://dl.doubtnut.com/l/_tXsLbM6KbTB7


19. Radiation of certain frequency is emitted when electronic transition

occurs from n = 4 to n = 2 in  which transition in H atom gives

radiation of the same frequency?

A. n = 4 to n = 2

B. n = 3 to n = 2

C. n = 3 to n = 1

D. n = 2 to n = 1

Answer:

Watch Video Solution

He+

20. The energy of an electron moving in  Bohr's orbit of an element is

given by 

 


Here Z = atomic number 

The graph of E vs  will be

nth

En = Z2eV /atom
−13.6

n2

Z2

https://dl.doubtnut.com/l/_tXsLbM6KbTB7
https://dl.doubtnut.com/l/_KqAq8MVDhmhc


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_KqAq8MVDhmhc


21. Which of the following statements in relation to the hydrogen atom is

correct?  orbital is lower in energy than  orbital,  orbital is lower in

energy than  orbital,  and  orbitals are lower in energy than 

orbital,  and  orbital all have the same energy

A. 3s, 3p, 3d orbitals, all have the same energy

B. 3s and 3p orbitals are of lower energy than 4d orbital

C. 3p orbital is lower in energy than 3d orbital

D. 3s orbital is lower in energy than 3p orbital

Answer:

Watch Video Solution

3s 3p 3p

3d 3s 3p 3d

3s 3p

22. In Bohr series of lines of hydrogen spectrum, the third line from the

red end corresponds to which of the following inner orbit jumps of the

electron for Bohr orbits in an atom of hydrogen?

https://dl.doubtnut.com/l/_unLUmzGdifJK
https://dl.doubtnut.com/l/_4xMv0x9g1Oxj


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3 → 2

5 → 2

4 → 1

2 → 5

23. The radius of the first Bohr orbit of hydrogen is . The radius

of the  orbit of  will be

A. 

B. 

C. 

D. 

Answer:

0.529A ∘

3rd He+

8.46A ∘

0.705A ∘

1.59A ∘

2.38A ∘

https://dl.doubtnut.com/l/_4xMv0x9g1Oxj
https://dl.doubtnut.com/l/_pIgADxhnJl3l


Watch Video Solution

24. What is wrong about atomic emission spectrum of hydrogen?

A. It is discontinues spectrum

B. It is dark line spectrum

C. It is bright line spectrum

D. It is obtained by passing heat or electricity through hydrogen gas

Answer:

Watch Video Solution

25. If the speed of electron in the Bohr's first orbit of hydrogen atom be x,

then the speed of electron in second orbit of  is

A. x/9

B. x/3

He+ 1

https://dl.doubtnut.com/l/_pIgADxhnJl3l
https://dl.doubtnut.com/l/_qCimD4FoXbg8
https://dl.doubtnut.com/l/_n2PTLwJ9fLYF


C. 3x

D. x

Answer:

Watch Video Solution

26. The wavelength associated with a golf ball weighing 200g and moving

at a speed of 5 m/h is of the order of

A. m

B. m

C. m

D. m

Answer:

Watch Video Solution

10− 10

10− 20

10− 30

10− 40

https://dl.doubtnut.com/l/_n2PTLwJ9fLYF
https://dl.doubtnut.com/l/_9ZoYuFRUohKd
https://dl.doubtnut.com/l/_lzx8vw67sQhr


27. De broglie wavelength of particle B is double of particle A and mass of

particle A is thrice of mass of particle B. The ratio of velocity of particle A

to B is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2: 3

3: 2

4: 3

3: 4

28. According to Heisenburg's uncertainty principle in determinancy

originate due to

A. the limitations of our instrument

B. human imagination coupled with limited observation

https://dl.doubtnut.com/l/_lzx8vw67sQhr
https://dl.doubtnut.com/l/_xN0eHHTeNFU1


C. inherent properties of the system itself resulting from wave particle

dualisms

D. designing of experiment with in certain frame of reference which

contradicts with Einstein's relativity

Answer:

Watch Video Solution

29. Electrons are identified by quantum numbers n and l. Define them.

Watch Video Solution

30. Spin angular momentum of electron can be calculated by the relation

is

A. 

B. 

√l(l + 1)h/2π

n
h

2π

https://dl.doubtnut.com/l/_xN0eHHTeNFU1
https://dl.doubtnut.com/l/_wk7HGaaHUkpp
https://dl.doubtnut.com/l/_wA0ExG69FxOf


C. 

D. 

Answer:

Watch Video Solution

√s(s + 1)
h

2π

√s(s + 2)
h

2π

31. Which of the following ions have a spin magnetic moment of 5.93 BM?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Fe2 +

Mn2 +

Cr2 +

V 3 +

https://dl.doubtnut.com/l/_wA0ExG69FxOf
https://dl.doubtnut.com/l/_wpIR86xfyKY5


32. The nodes present in 3p-orbitals are

A. one spherical, one planar

B. two spherical

C. Two planar

D. One planar

Answer:

Watch Video Solution

33. For a particular value of azimuthal quantum number '(l)' the fotal

number of magnetić quantum number (m) is givne by:

A. 

B. 

C. 

D. 

l =
m + 1

2

l =
2m + 1

2

l =
m − 1

2

m =
2l − 1

2

https://dl.doubtnut.com/l/_Vu3WKOHJdtRw
https://dl.doubtnut.com/l/_q0H4xWmEfc6W


Answer:

Watch Video Solution

34. The orbital diagram in which both the Pauli's exclusion priciple and

Hund's rule are violated, is: 
 





A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_q0H4xWmEfc6W
https://dl.doubtnut.com/l/_bQQ3NM5feAUY


Level Ii

35. Number of electron exchanges present in  configuration

are

A. 

B. 20, 10

C. 10, 20

D. 15, 20

Answer:

Watch Video Solution

d5 and d10

10, 0

1. Consider the following statements, which of the following is/are true? 

i) Charge to mass ratio of canal rays are found to depend on the gas from

which these originate 

https://dl.doubtnut.com/l/_bQQ3NM5feAUY
https://dl.doubtnut.com/l/_gQuaL97cWFoz
https://dl.doubtnut.com/l/_FMiKNQMrjrkr


ii) Cathode rays produce fluorescence and phosphorescence when it hit

on the corresponding materials 

iii) J.J. Thomson's model of an atom could clearly explain "atom is

electrically neutral" 

iv) Behaviour of canal rays in the electrical or magnetic field is opposite to

that observed for cathode rays 

v) Charge to mass ratio of cathode rays are found to depend on the gas

from which these originate

A. 

B. 

C. 

D. all except v

Answer:

Watch Video Solution

i, iv

i, ii, iii

iii, iv, v

2. Which one is a wrong statement?

https://dl.doubtnut.com/l/_FMiKNQMrjrkr
https://dl.doubtnut.com/l/_HpaTkjAG6pAy


Watch Video Solution

3. Two nuclei have their mass number in the ratio 1 : 3. The ratio of their

nuclear densities would be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1: 1

1: 3

3: 1

31 / 3 : 1

4. Mark the incorrect statement regarding the photoelectric effect

A. There is no time lag between the striking of light beam and the

ejection of electrons from the metal surface

https://dl.doubtnut.com/l/_HpaTkjAG6pAy
https://dl.doubtnut.com/l/_EQ8oDEPB7m1P
https://dl.doubtnut.com/l/_BpbsypCtMsBC


B. The number of electrons ejected in inversily proportional to the

intensity of light

C. Photo electric effect is not observed below threshold energy

D. K.E of the electrons increases with increase in frequency of light

used

Answer:

Watch Video Solution

5. One mole photons having energy 400 kJ/mol will always break x mole

bonds of molecule  where A-A bond dissociation energy is 100 kJ/mol.

The value of x is

A. 4 mole

B. 2 mole

C. 1 mole

D. 6 mole

A2

https://dl.doubtnut.com/l/_BpbsypCtMsBC
https://dl.doubtnut.com/l/_6vQZH0s2HQ0N


Answer:

Watch Video Solution

6. A certain metal when irradiated by light  emits

photoelectrons with twice KE as did photoelectrons when the same metal

is irradiated by light . The  of the metal is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(v = 3.2 × 1016Hz)

(v = 2 × 1016Hz) v0

1.2 × 1014Hz

8 × 1015Hz

1.2 × 1016Hz

4 × 1012Hz

https://dl.doubtnut.com/l/_6vQZH0s2HQ0N
https://dl.doubtnut.com/l/_LK8q7TojbzOi


7. The ratio of slope of two graphs, which are plotted with K.E. v/s v and

stopping potential V v/s v is

A. h

B. 

C. e (electronic charge)

D. h/e

Answer:

Watch Video Solution

hv0

8. What is the ratio of  for Balmer series of hydrogen

spectrum ?

A. 

B. 

C. 

λmax and λmin

4
3

3

4

9

5

https://dl.doubtnut.com/l/_5Gbu6CDS6YJF
https://dl.doubtnut.com/l/_senoMVEeSI0P


D. 

Answer:

Watch Video Solution

5

9

9. In a sample of hydrogen atoms, electrons jump from  excited state

to ground state. If X are the number of different ultraviolet radiations Y

are the number of different visible radiations and Z are the possible

number of different infrared radiations from  excited state to third

level. The value Z-(x + y) is (Assuming all the Balmer lines lie with in visible

region)

A. 17

B. 18

C. 19

D. 36

Answer:

10th

10th

https://dl.doubtnut.com/l/_senoMVEeSI0P
https://dl.doubtnut.com/l/_rSaBUixKpxc0


Watch Video Solution

10. The transition from the state n = 3 to n = 1 in a hydrogen like atom

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

transition from

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2 → 1

3 → 2

4 → 2

4 → 3

11.  Bohr orbit of a hydrogen like one electron species X coincide with

first Bohr orbit of H atom. The number of positive charges in the nucleus

of the species X is

4th

https://dl.doubtnut.com/l/_rSaBUixKpxc0
https://dl.doubtnut.com/l/_TmnCXcBoDRlq
https://dl.doubtnut.com/l/_rtNvVhiawrsS


A. 3

B. 4

C. 16

D. 25

Answer:

Watch Video Solution

12. Which one of the following statement is/are correct?

A. Rydberg constant and wave number have same units

B. Lyman series of hydrogen spectrum occurs in the u v region

C. The angular momentum of the electron in one of the energy level of

hydrogen atom is equal to 2.5 

D. All of these

Answer:

h

π

https://dl.doubtnut.com/l/_rtNvVhiawrsS
https://dl.doubtnut.com/l/_u9XltH0zzNfs


Watch Video Solution

13. If H-atom is supplied with 12.1 eV energy and electron returns to the

ground state after excitation. The number of spectral lines in Balmer

series would be

A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

14. If in Bohr's model, for unielectronic atom, time period of revolution is

represented as  where n represents shell number and z represents

atomic number then the value of  will be

Tnz

T12 : T21

https://dl.doubtnut.com/l/_u9XltH0zzNfs
https://dl.doubtnut.com/l/_t0mejWm0OOpr
https://dl.doubtnut.com/l/_k9VRNC5q0owx


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

8: 1

1: 8

1: 1

1: 32

15. Difference between  Bohr radius of H atom is equal

to its  Bohr's radius. The value of n is

A. 2

B. 3

C. 4

D. 5

Answer:

nth and (n + 1)th

(n − 1)th

https://dl.doubtnut.com/l/_k9VRNC5q0owx
https://dl.doubtnut.com/l/_A7jlyKb7EA6I


Watch Video Solution

16.  ions are in an excited state from where maximum 6 types of

photons can be emitted. If E is the separation of energy of  from this

excited state, then how many times of energy E is required to ionise

hydrogen atom

A. 2

B. 3

C. 4

D. 6

Answer:

Watch Video Solution

He+

He+

17. The velocity of electron in the  Bohr orbit of hydrogen atom is 

. Velocity of electron in the same Bohr orbit of  is

nth

1.09 × 106ms− 1 He+

https://dl.doubtnut.com/l/_A7jlyKb7EA6I
https://dl.doubtnut.com/l/_tUltGsa8DNx6
https://dl.doubtnut.com/l/_M3pRro1050vX


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2.18 × 106m/s

4.18 × 106m/s

3.6 × 106m/s

5.2 × 106m/s

18. The hydrogen line spectra provides evidence for the

A. Heisenberg uncertainty principle

B. Wave like property of light

C. Diatomic nature of hydrogen

D. Quantised nature of atomic energy state

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_M3pRro1050vX
https://dl.doubtnut.com/l/_I6RPwTsKzwFB


19. The de Broglie wavelength  associated with photoelectron varies

with frequency  of the incident raidation as [  = threshold frequency]

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(λ)

(ν) ν0

λα
1

(ν − ν0)2

λα
1

(ν − ν0)1 / 4

λα
1

(ν − ν0)

λα
1

(ν − ν0)
1 / 2

20. The uncertainty in position of an electron is equal to its de-Broglie

wavelength. The minimum percentage error in its measurement of

velocity under this circumstances will be approximately

A. 4

https://dl.doubtnut.com/l/_I6RPwTsKzwFB
https://dl.doubtnut.com/l/_aBaFjFYbgFUO
https://dl.doubtnut.com/l/_hormQJh2JyqQ


B. 8

C. 22

D. 18

Answer:

Watch Video Solution

21. If the uncertainly in position and momentum of a particle like

electrons are equal then uncertainty in velocity is ……….

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

√
1

2m
h

π

√
h

2π

√
1

m

h

π

√
h

π

https://dl.doubtnut.com/l/_hormQJh2JyqQ
https://dl.doubtnut.com/l/_mTVrlgwMa42d


22. The atomic masses of He and Ne are 4 and 20amu respectively. The

value of the de-Broglie wavelength of He gas at  is 'M' times that

of the de Broglie wave length of Ne at  the value of 'M' is

A. 2

B. 3

C. 4

D. 5

Answer:

Watch Video Solution

−73∘C

727∘

23. The significance of 

A. n = 4, l = 1, m = 0, (4pz)

B. n = 4, l = 2, m = 0, 

Ψ420

(4dx2 − y2)

https://dl.doubtnut.com/l/_mTVrlgwMa42d
https://dl.doubtnut.com/l/_0ZyDX3ihTTIB
https://dl.doubtnut.com/l/_z7VPcpnHsEZ6


C. n = 4, l = 2, m = 0, (4dxy)

D. n = 4,l = 2, m = 0, 

Answer:

Watch Video Solution

(4dz2)

24. Consider the following sets of quantum numbers 

 


Which of the following sets of quantum numbers is/are not possible ?

A. (i) (ii) (iii) and (iv)

B. (ii) (iv) and (v)

C. (i) and (iii)

D. (ii), (iii) and (iv)

https://dl.doubtnut.com/l/_z7VPcpnHsEZ6
https://dl.doubtnut.com/l/_m3ii5jd5bbZX


Answer:

Watch Video Solution

25. What is the maximum possible number of electrons in an atom that

can have the quantum numbers n = 4 and ?

A. 4

B. 15

C. 3

D. 6

Answer:

Watch Video Solution

ml = + 1

26. The number of electron in d-subshell of  (z = 24) is not equal toCr+ 2

https://dl.doubtnut.com/l/_m3ii5jd5bbZX
https://dl.doubtnut.com/l/_U0Bp6YiUdsYK
https://dl.doubtnut.com/l/_5DKPh08d15sg


A. s-electron in Ne (z = 10)

B. unpaired electron in Fe (z = 26)

C. p electron in O (z = 8)

D. d electron in  (z = 26)

Answer:

Watch Video Solution

Fe3 +

27. Total number of electrons present in an orbital having (n + l) = 3 in

sodium atom

A. 4

B. 5

C. 6

D. 7

Answer:

https://dl.doubtnut.com/l/_5DKPh08d15sg
https://dl.doubtnut.com/l/_0BMposh69qXB


Watch Video Solution

28. A compound of vanadium has a magnetic moment  of 1.73 BM. If

the vanadium ion in the compound is present as , then the value of x

is :

A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

(μ)

V x+

29. The values of orbital angular momentum of the electrons in 1s, 2s, 3d

and 2p are

https://dl.doubtnut.com/l/_0BMposh69qXB
https://dl.doubtnut.com/l/_lQNI7bZOTbku
https://dl.doubtnut.com/l/_jHIHp73tPtyQ


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0, 0, √6h, √2h

h, h, 2h, √2h

0, h, √6h, √3h

0, 0, √2h, √6h

30. The maximum number of electrons in n = 4, l = 3,  is

A. 4

B. 5

C. 7

D. 14

Answer:

Watch Video Solution

ms = − 1/2

https://dl.doubtnut.com/l/_jHIHp73tPtyQ
https://dl.doubtnut.com/l/_NvyvedKWjfc9


31. What is the lowest value of 'n' that allows 'g' orbitals to exist?

A. 6

B. 7

C. 4

D. 5

Answer:

Watch Video Solution

32. Number of maxima and minima present in a '3s' orbital, in radial

probability curve which is plotted with radial probability function in Y axis

and radius in the X-axis

A. 4, 2

B. 4, 3

https://dl.doubtnut.com/l/_NvyvedKWjfc9
https://dl.doubtnut.com/l/_TBnJ7K6vB1ox
https://dl.doubtnut.com/l/_Qi05vUt60uEu


C. 3, 2

D. 2, 1

Answer:

Watch Video Solution

33. From the following select the wrong statement

A. Radial probability distribution function  gives the

probability at a particular distance along one direction

B. xz plane act as a nodal plane for  orbital

C. For S orbital wave function is independent of 

D. 2p orbital with quantum numbers n = 2, l = 1, m = 0 also shows the

angular dependence.

Answer:

Watch Video Solution

(4πr2Ψ 2)

3Py

θ and ϕ

https://dl.doubtnut.com/l/_Qi05vUt60uEu
https://dl.doubtnut.com/l/_umKMo76lDZMu


34. If the numbers of orbitals of a particular type were (3l+1), but spin

quantum numbers were only , then d-type orbitals will

contain a maximum of ______ electrons.

A. 10

B. 14

C. 7

D. 5

Answer:

Watch Video Solution

+1/2 and − 1/2

35. Which among the following is correct for  in normal state?

A. A)  Against Hund's rule

5B

https://dl.doubtnut.com/l/_umKMo76lDZMu
https://dl.doubtnut.com/l/_reeWt1AZTIiR
https://dl.doubtnut.com/l/_v7o3tqbwY692


B. B)  Against Aufbau principle as well as Hund's

rule

C. C)  Violation of Pauli's exclusion principle and

not Hund's rule

D. D)  Against Aufbau principle

Answer:

Watch Video Solution

36. If the subsidiary quantum number of sub energy level is 4, the

maximum and minimum values of the spin multiplicities are

A. 9, 1

B. 10, 1

C. 10, 2

https://dl.doubtnut.com/l/_v7o3tqbwY692
https://dl.doubtnut.com/l/_d1T2wtMjlQKZ


D. 4, 4

Answer:

Watch Video Solution

37. The correct order of relative stability of half filled and completely filled

shell is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

d5 < p3 < d10 < p6

p3 < d5 < d10 < p6

d5 > p3 > d10 > p6

d10 > d5 > p3 > p6

https://dl.doubtnut.com/l/_d1T2wtMjlQKZ
https://dl.doubtnut.com/l/_7ZdksPOUz6AI


38. Which point does not pertain to electron in Bohr's model of atom? :

Angular momentum is an integral multiple of , The path of the

electron within an atom is circular,
 Force of attraction of electron

towards nucleus is balanced by centrifugal force,
 For a moving electron,

energy changes continuously.

A. Angular momentum is an integral multiple of 

B. The path of the electron within an atom is circular

C. Force of attraction of electron towards nucleus is balanced by

centrifugal force

D. For a moving electron, energy changes continuously.

Answer: D

Watch Video Solution

h/(2π)

h/( − 2π)

39. Which of the following electron transitions in hydrogen atom will

require largest amount of energy?From n=1 to n=2
 From =2 to n=3
 From

https://dl.doubtnut.com/l/_r8du3CSryHrV
https://dl.doubtnut.com/l/_IxDJY0vHi3m7


n=2 to n=0
From n=3 to n=5

A. From n=1 to n=2

B. From =2 to n=3

C. From n=2 to n=0

D. From n=3 to n=5

Answer: A

Watch Video Solution

40. The speed of the electron in the Ist orbit of the hydrogen atom in the

ground state is (c is the velocity of light):c
1/1.37
c/
1370
c/
13.7
c/
137

A. 

B. 

C. 

D. 

c

1.37

c

1370

c

13.7

c

137

https://dl.doubtnut.com/l/_IxDJY0vHi3m7
https://dl.doubtnut.com/l/_IvXQaLYNsChW


Answer: D

Watch Video Solution

41. The longest wavelength of  when its electron return to third

Bohr orbit is ‘m' then shortest wavelength of  in the corresponding

transition series in terms of 'm' is

A. m

B. m

C.  m

D. 

Answer: A

Watch Video Solution

He+

Be3 +

7
64

5

36

64
7

m
53

8

https://dl.doubtnut.com/l/_IvXQaLYNsChW
https://dl.doubtnut.com/l/_29Ed6l9Qt2Zp


42. For the energy levels in an atom which one of the following

statements is correct?

A. The 4s sub-energy level is at a higher energy than the 3d sub-

energy level

B. The M-energy level can have maximum of 32 electrons

C. The second principal energy level can have four orbitals and contain

a maximum of 8 electrons

D. The  main energy level can Have maximum of 72 electrons

Answer: C

Watch Video Solution

5th

43. The ionization enthalpy of hydrogen atoms is 

The energy required to excite the electron the atom from n =1 to n=2 is :

A. 

1.312 × 106J  mol − 1

9.84 × 105J  mol − 1

https://dl.doubtnut.com/l/_6nakwDEG2hMx
https://dl.doubtnut.com/l/_C6yMsy8ELN0p


B. 

C. 

D. 

Answer: A

Watch Video Solution

8.51 × 106J  mol − 1

6.56 × 105J  mol − 1

7.56 × 105J  mol − 1

44. Ionization energy of  is  The energy of

the first stationary state (n=1) of  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

He+ 19.6 × 10− 18  J atom − 1

Li2 +

−2.2 × 10− 15  J atom − 1

8.82 × 10− 17  J atom − 1

4.41 × 10− 16  J atom − 1

−4.41 × 10− 17  J atom − 1

https://dl.doubtnut.com/l/_C6yMsy8ELN0p
https://dl.doubtnut.com/l/_1rifWrQPAVHz


45. A metal is irradiated with light of wavelength 600 nm. Given that the

work function of the metal is 1.0 eV, the de Broglie wavelength of the

ejected electron is close to:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6.6 × 10− 7m

8.9 × 10− 11m

1.19 × 10− 9m

6.6 × 10− 13m

46. Ionization energy of gaseous Na atoms is . The

lowest possible frequency of light that ionizes sodium atom is

495.5  kJ mol − 1

(h = 6.626 × 10− 34Js, NA = 6.022 × 1023  mol − 1)

https://dl.doubtnut.com/l/_1rifWrQPAVHz
https://dl.doubtnut.com/l/_ifLulnF1Jj6Z
https://dl.doubtnut.com/l/_9UV0CbqC47os


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

7.50 × 10− 4s− 1

4.76 × 1014s− 1

3.15 × 1015s− 1

1.24 × 1015s− 1

47. The energy required to break one mole of CI - Cl bonds in

. The longest wavelength of lig capable of

breaking Cl-Cl bonds is

A. 494 nm

B. 594 nm

C. 640 nm

D. 700 nm

Cl2,  is 242  kJ mol − 1

(c = 3 × 108  ms − 1 and NA = 6.02 × 1023  mol − 1)

https://dl.doubtnut.com/l/_9UV0CbqC47os
https://dl.doubtnut.com/l/_KAXbkpCIpGK8


Answer: A

Watch Video Solution

48. A 1kW radio transmitter operates at a frequency of 880 Hz. How many

photons per second does it emit?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.71 × 10− 21

1.71 × 1033

6.02 × 1023

2.85 × 1028

49. Calculate the energy of radiation emitted for the electronic transition

from infinity to ground state for hydrogen atom. Given

https://dl.doubtnut.com/l/_KAXbkpCIpGK8
https://dl.doubtnut.com/l/_viBoAXEXLyJ5
https://dl.doubtnut.com/l/_1Kv4Nw2XB98D


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

c = 3 × 108  ms − 1, RH = 1.09678 × 107m− 1, h = 6.6256 × 10− 34  J s − 1

2.18 × 10− 18J

3.25 × 10− 18J

4.05 × 10− 18J

2.39 × 10− 18J

50. Wavelength of high energy transition of hydrogen atoms is 91.2 nm.

Calculate the corresponding wavelength of He atoms.

A. 22.8 nm

B. 20.5 nm

C. 14.6 nm

D. 17.9 nm

https://dl.doubtnut.com/l/_1Kv4Nw2XB98D
https://dl.doubtnut.com/l/_bGLBH1MFN5ju


Answer: A

Watch Video Solution

51. The de Broglie wavelength of a tennis ball of mass 60g moving with a

velocity of  is approximate [Planck's constant 

]

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10ms− 1 = 6.63 × 10− 34Js

10− 33m

10− 31m

10− 16m

10− 25m

https://dl.doubtnut.com/l/_bGLBH1MFN5ju
https://dl.doubtnut.com/l/_GVPRq0cAo13X


52. In an atom, an electron is moving with a speed of  with an

accuracy of 0.005%. Certainty with while the position of the electron can

be located is , mass of electron

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

600ms− 1

(h = 6.6 × 10− 34kgm2s− 1)

me = 9.1 × 10− 31k

1.52 × 10− 4m

5.10 × 10− 3m

1.92 × 10− 3m

3.84 × 10− 3m

53. Which of following pairs of d-orbitals will have electron density along

the axis?

A. dz2, dx2 − y2

https://dl.doubtnut.com/l/_ZNY7onUF39E9
https://dl.doubtnut.com/l/_f1kG23TDHTI0


B. 

C. 

D. 

Answer: A

Watch Video Solution

dxy, dx2 − y2

dz2, dxz

dxz, dyz

54. In hydrogen atomic spectrum, a series limit found at .

Then it belongs to.

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: C

Watch Video Solution

12186.3cm− 1

https://dl.doubtnut.com/l/_f1kG23TDHTI0
https://dl.doubtnut.com/l/_F7A6iJA0x56y


55. The maximum kinetic energy of the photoelectrons is formed to be

, when the metal is irradiated with a radiation of requency 

. The threshold frequency, of the metal is about?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6.63 × 10− 19J

2 × 1015Hz

1 × 1015s− 1

2 × 1019s− 1

3 × 1015s− 1

1.5 × 1015s− 1

56. Energy of an electron is given by, 

Wavelength of light required to excite an electron in hydrogen atom from

level n = 1 to n = 2 will be: 

E = − 2.178 × 10− 184( )J.
Z2

n2

(h = 6.62 × 10− 34Js and c = 3 × 108ms− 1)

https://dl.doubtnut.com/l/_F7A6iJA0x56y
https://dl.doubtnut.com/l/_DhqWT804S3YP
https://dl.doubtnut.com/l/_qUkFhbCVKaGM


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6.500 × 10− 7m

8.500 × 10− 7m

1.214 × 10− 7m

2.816 × 10− 7m

57. A photon with initial frequency  Hz scatters off electron at rest. Its

final frequency is  Hz. The speed of scattered electron is close

to: 

A. 

B. 

C. 

D. 

1011

0.9 × 1011

(h = 6.63 × 10− 34Js. Me = 9.1 × 10− 31kg)

4 × 103ms− 1

3 × 102ms− 1

2 × 106ms− 1

30ms− 1

https://dl.doubtnut.com/l/_qUkFhbCVKaGM
https://dl.doubtnut.com/l/_LvMSYC9nkIJP


Answer: A

Watch Video Solution

58. Calculate the uncertainty in velocity of an oxygen molecule

, trapped within a sac of average diameter  m.

A. 3.11 m/sec

B. 2.65 m/sec

C. 4.31 m/sec

D. 1.99 m/sec

Answer: D

Watch Video Solution

(5.3 × 10− 26kg) 5 × 10− 10

59. The orbital angular momentum of an electron in a d-orbital is :

https://dl.doubtnut.com/l/_LvMSYC9nkIJP
https://dl.doubtnut.com/l/_G9mlx6A1DreW
https://dl.doubtnut.com/l/_mFOrOh57hTCv


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√6
h

2π

√2
h

2π

h

2π

2h
2π

60. The work function of carsium metal is 2.14eV. When light of frequency

 Hz is incident on the metal surface, photoemission of electrons

occurs. :-Calculate the maximum kinetic energy of

the emitted electrons.

A. 

B. 

C. 

D. 

6 × 1014

(h = 6.6 × 10− 34js)

2.49eV

4.49eV

0.49eV

5.49eV

https://dl.doubtnut.com/l/_mFOrOh57hTCv
https://dl.doubtnut.com/l/_awPEG9AAXpMT


Answer: C

Watch Video Solution

61. Increasing order (lowest first) for the values of e/m (charge/mass) for

electron (e ), proton (p), neutron (n) and  particle  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α − (α)

e, p, n, α

n, p, e, α

n, p, α, c

n, α, p, e

62. The triad of nuclei that is isotonic is

https://dl.doubtnut.com/l/_awPEG9AAXpMT
https://dl.doubtnut.com/l/_4ACpzvesSLQM
https://dl.doubtnut.com/l/_5Lis4ZaUb6Z0


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

14
6 C, 14

7 N, 19
9 F

12
6 C, 14

7 N, 19
9 F

14
6 C, 14

7 N, 17
9 F

14
6 C, 15

7 N, 17
9 F

63. Which of the following statements is incorrect ?

A. The frequency of radiation is inversely proportional to its

wavelength

B. Energy of radiation increases with increase in wavelength.

C. Energy of radiation decreases with increase in wavelength.

D. The frequency of radiaction is directly proportional to its

wavelength.

https://dl.doubtnut.com/l/_5Lis4ZaUb6Z0
https://dl.doubtnut.com/l/_GwlccRp1Xi58


Answer: D

Watch Video Solution

64. A 600 W mercury lamp emits monochromatic radiation of wavelength

331.3 nm. How many photons are emitted from the lamp per second ? (

 Js, velocity of light )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h = 6.626 × 10− 34 = 3 × 108ms− 1

8.35 × 1019

8.35 × 1021

8.35 × 1020

8.35 × 1023

https://dl.doubtnut.com/l/_GwlccRp1Xi58
https://dl.doubtnut.com/l/_DkLIRB80Srss


65. Which one of the following is not the characteristic of Planok's

quantum theory of radiation ?

A. The energy is not absorbed or emitted in whole number multiple of

quantum.

B. Radiation is associated with energy.

C. Radiation energy is not emitted or absorbed continuously but in

the form of small packet called quanta.

D. The magnitude of energy associated with a quantum is

proportional to the frquency.

Answer: A

Watch Video Solution

66. A plot of the kinetic energy  of ejected electrons as a

function of the frequency (v) of inciden radiation for four alkali metals

( mv2)
1

2

https://dl.doubtnut.com/l/_uUpboxXUb6RD
https://dl.doubtnut.com/l/_kCCvV9Kyu0fD


 is given below: 


 

The alkali metals  are respectively. : Li, Na, K and Rb;

Rb, K, Na and Li;
Na, K, Li and Rb;
Rb, Li, Na and K

A. Li, Na, K and Rb

B. Rb, K, Na and Li

C. Na, K, Li and Rb

D. Rb, Li, Na and K

Answer: B

Watch Video Solution

(M1, M2, M3, M4)

(M1, M2, M3, M4)

https://dl.doubtnut.com/l/_kCCvV9Kyu0fD


67. The highest energy in Balmer series, in the emission spectra of

hydrogen is represented by: 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(RH = 109737cm − 1)

4389.48cm− 1

219474cm− 1

5486.85cm− 1

27434.25cm− 1

68. If the electronic configuration of nitrogen had , it would have

energy lower than that of the normal ground 'state configuration

 because the electrons would be closer to the nucleus. Yet 

is not observe because it violates:

A. Heisenberg uncertainty principle

1s7

1s22s22p3 1s7

https://dl.doubtnut.com/l/_yiRjb7Xbbe8t
https://dl.doubtnut.com/l/_2iwwRh6wlHsV


B. Hund's rule

C. Paul's exclusion priciple

D. Bohr postulates of stationary orbits

Answer: C

Watch Video Solution

69. An excited  ion emits photon of wavelength  in returning to

ground state from  orbit. If ʻR’ is Rydberg constant, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

He+ λ

nth

n = √
4λR

4λR − 1

n = √
4λR

4λR + 1

n = √
4λR − 1

4λR

n = √
4λR + 1

4λR

https://dl.doubtnut.com/l/_2iwwRh6wlHsV
https://dl.doubtnut.com/l/_IRbkFL5MUGBK


70. If the energy of H-atom in the ground state is-E, the velocity of photo-

electron emitted when a photon having energy  strikes a stationary 

 ion in ground state, is given by: ,

, , 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Eρ

Li2 + v = √
2(Eρ − E)

m

v = √
2(Eρ + 9E)

m
v = √

2(Eρ − 9E)

m
v = √

2(Eρ − 3E)

m

v = √
2(Eρ − E)

m

v = √
2(Eρ + 9E)

m

v = √
2(Eρ − 9E)

m

v = √
2(Eρ − 3E)

m

71. The energy of I, II and III energy levels of a certain atom are

 respectively. A photon wavelength  is emitted during aE, and 2E
4E
3

λ

https://dl.doubtnut.com/l/_IRbkFL5MUGBK
https://dl.doubtnut.com/l/_zAw72YAF4cr2
https://dl.doubtnut.com/l/_LUErRZ4bnfVV


transition from III to I. What will be the wavelength of emission for

transition II to I?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

λ

2

λ

2λ

3λ

72. An electron in a hydrogen atom in its ground state absorbs 1.5 times

as much energy as the minimum require for it to escape from the atom.

What is the velocity of the emitted electron?

A. 

B. 

C. 

1.54 × 106m/s

1.54 × 108m/s

1.54 × 103m/s

https://dl.doubtnut.com/l/_LUErRZ4bnfVV
https://dl.doubtnut.com/l/_klua4kWQlTpl


D. 

Answer: A

Watch Video Solution

1.54 × 104m/s

73. An -particle having kinetic energy 5 MeV falls on a Cu-foil. The

shortest distance from the nucleus of Cu to which -particle reaches is

(Atomic no. of )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α

α

Cu = 29, K = 9 × 109  Nm2 /C 2

2.35 × 10− 13m

1.67 × 10− 14m

5.98 × 10− 15m

6.32 × 10− 15m

https://dl.doubtnut.com/l/_klua4kWQlTpl
https://dl.doubtnut.com/l/_obV1llRaiX2A
https://dl.doubtnut.com/l/_YQFqvxUCloD4


74. The energy of separation of an electron in a Hydrogen like atom in

excited state is 3.4 eV. The de-Broglie wave length (in ) associated with

the electron is: (Given radius of I orbit of hydrogen atom is )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Å

0.53Å

3.33

6.66

13.31

31.31

75. Photons of frequency, v, fall on metal surface for which the threshold

frequency is . Then

A. All ejected electrons have the same kinetic energy, ):

v0

h(v − v0

https://dl.doubtnut.com/l/_YQFqvxUCloD4
https://dl.doubtnut.com/l/_pbuclaioAg4g


B. The ejected electrons have a distribution of kinetic energy from

zero to )

C. The most energetic electron has kinetic energy hv.

D. The average kinetic energy of ejected electrons is ).

Answer: B

Watch Video Solution

h(v = v0

h(v − v0

76. When electron jumps from the fourth orbit to the second orbit in Het

ion, the radiation emitted out will fall inultraviolet region
 visible region

infrared region
radio wave region

A. ultraviolet region

B. visible region

C. infrared region

D. radio wave region

https://dl.doubtnut.com/l/_pbuclaioAg4g
https://dl.doubtnut.com/l/_eUae1aJp2Znb


Answer: B

Watch Video Solution

77. Which of the following graph represents the radial probability

function of 3d electron?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_eUae1aJp2Znb
https://dl.doubtnut.com/l/_zMP4txAqskvD


D. 

Answer: A

Watch Video Solution

78. For an atom or ion having single electron, compare the energies of

the following orbitals: 

 a spherically symmetrical orbital having two spherical nodes. 


= an orbital which is double dumb-bell and has no radial node. 


= an orbital with orbital angular momentum zero and three radial

nodes. 

 = an orbital having one planar and one radial node.

A. 

B. 

S1 =

S2

S3

S4

S1 = S2 = S3 = S4

S1 = S2 = S4 < S3

https://dl.doubtnut.com/l/_zMP4txAqskvD
https://dl.doubtnut.com/l/_CtisOhA06qHW


C. 

D. 

Answer: B

Watch Video Solution

S1 > S2 > S3 > S4

S1 < S4 < S3 < S2

79. Excited hydrogen atom emits light in the ultra violet region at

 Hz. With this frequency, the energy of a single photon is

(Given: )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.47 × 1015

h = 6.63 × 10− 34Js

8.041 × 10− 40J

2.680 × 10− 19J

1.640 × 1018J

6.111 × 10− 17J

https://dl.doubtnut.com/l/_CtisOhA06qHW
https://dl.doubtnut.com/l/_BkowqbbHLYby


80. Which of the following statements on quantum numbers is not

correct?

A. Quantum numbers n, l, m and s are needed to describe an electron

in an atom completely.

B. Quantum numbers n, l, m and s are obtained by solving the

Schrodinger wave equation.

C. A subshell in an atom can be designated with two quantum

numbers n and l.

D. The maximum value of l is equal to n-1

Answer: B

Watch Video Solution

81. The electrons, identified by quantum numbers 'n' and (i) 'n=4, l=1' (ii)

'n=4, l=0'
 (iii) 'n=3, l=2' (iv) 'n=3, l=1' can be placed in order of increasing

https://dl.doubtnut.com/l/_BkowqbbHLYby
https://dl.doubtnut.com/l/_kdrKGYfdM5II
https://dl.doubtnut.com/l/_f7pUQWzgfGv7


energy, from the lowest to the highest as

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(i) < (iii) < (ii) < (iv)

(iii) < (iv) < (ii) < (i)

(iv) < (ii) < (iii) < (i)

(ii) < (iv) < (i) < (iii)

82. The kinetic and potential energy (in eV) of an electron present in 

Bohr's orbit of hydrogen atom are respectively?

A. 

B. 

C. 

D. 

3rd

−1, 51, − 3, 02

1, 51, − 3.02

−3.02, 1.51

1.51, − 1.51

https://dl.doubtnut.com/l/_f7pUQWzgfGv7
https://dl.doubtnut.com/l/_xx7nMKu3u75k


Answer: B

Watch Video Solution

83. The stopping potential of the electrons emitted in a photoelectric

experiment is V. The de-Broglie wavelength of the electron when it is

emitted from the metal surface will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h2 /√2emV

h/√2emV

h2 /2emV

h/2emV

https://dl.doubtnut.com/l/_xx7nMKu3u75k
https://dl.doubtnut.com/l/_mgyNvwI924ji


84. If the uncertainity in locating the position of a proton

 is , the uncertainitiy in its speed will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(m = 1.67 × 10− 27kg) 5μm

≥ 9.3 × 10− 3ms− 1

≥ 6.3 × 10− 3ms− 1

≥ 6.3 × 10− 2ms− 1

≤ 6.3 × 10− 2ms− 1

85. Consider the ground state of Cu atom (Z = 29). The number of

electrons with the azimuthal quantum numbers l=1 and 2 are,

respectively,12,5
12,10
16,6
14,8

A. 12,5

B. 12,10

https://dl.doubtnut.com/l/_suw67T39E0nm
https://dl.doubtnut.com/l/_gzJtzYQTzH0l


C. 16,6

D. 14,8

Answer: B

Watch Video Solution

86. For which of the following hydrogen-like species, the wavelength of

radiation emitted due to electron shifts from n = 2 to n= 1, has a

maximum value?H
H
e
+
L
i
2
+
B
e
3
+

A. H

B. 

C. 

D. 

Answer: A

Watch Video Solution

He+

Li2 +

Be3 +

https://dl.doubtnut.com/l/_gzJtzYQTzH0l
https://dl.doubtnut.com/l/_xMKuBiNfOklF


Level Ii Assertion Reason

87. The correct Schrodinger's wave equation for an election with total

energy E and potential energy V is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ + + (E − V )ψ = 0
∂2ψ

∂x2

∂2ψ

∂y2

∂2ψ

∂z2

8π2

mh2

+ + + (E − V )ψ = 0
∂2ψ

∂x2

∂2ψ

∂y2

∂2ψ

∂z2

8πm

h2

+ + + (E − V )ψ = 0
∂2ψ

∂x2

∂2ψ

∂y2

∂2ψ

∂z2

8π2m

h2

+ + + (E − V )ψ = 0
∂2ψ

∂x2

∂2ψ

∂y2

∂2ψ

∂z2

8π2h

m2

1. Assertion : Energy of orbitals in hydrogen atom is

 
1s < 2s = 2p < 3s = 3p = 3d < 4s = 4p = 4d = 4f

https://dl.doubtnut.com/l/_xMKuBiNfOklF
https://dl.doubtnut.com/l/_zqVT5r5vzvdT
https://dl.doubtnut.com/l/_TFhc6zPNFWOT


Reason : The energy of orbitals in hydrogen atom is determined by using

principal quantum number.

A. If both assertion and reason are correct and reason is the correct

explanation of assertion.

B. Both assertion and reason are correct but reason is not the correct

explanation of assertion

C. If assertion is correct and reason is not correct

D. Assertion is wrong and reason is correct

Answer:

Watch Video Solution

2. Assertion : Orbital having XZ plane as node may be 3dxy 

Reason : 3dxy has zero radial node

https://dl.doubtnut.com/l/_TFhc6zPNFWOT
https://dl.doubtnut.com/l/_TuP6XmwKdWJF


A. If both assertion and reason are correct and reason is the correct

explanation of assertion.

B. Both assertion and reason are correct but reason is not the correct

explanation of assertion

C. If assertion is correct and reason is not correct

D. Assertion is wrong and reason is correct

Answer:

Watch Video Solution

3. Assertion : As the distance of the shell increases from the nucleus its

energy level increases 

Reason : The energy of a shell is 

A. If both assertion and reason are correct and reason is the correct

explanation of assertion.

Enα
−1

n2

https://dl.doubtnut.com/l/_TuP6XmwKdWJF
https://dl.doubtnut.com/l/_kgkriYpeYyhy


B. Both assertion and reason are correct but reason is not the correct

explanation of assertion

C. If assertion is correct and reason is not correct

D. Assertion is wrong and reason is correct

Answer:

Watch Video Solution

4. Assertion : Energy is released in the form of light, when electron drops

from a higher energy level to lower energy level 

Reason : A spectral lines can be seen for  transition

A. If both assertion and reason are correct and reason is the correct

explanation of assertion.

B. Both assertion and reason are correct but reason is not the correct

explanation of assertion

C. If assertion is correct and reason is not correct

3d2
z  to 3dx2 − y2

https://dl.doubtnut.com/l/_kgkriYpeYyhy
https://dl.doubtnut.com/l/_epZ4TcAPjuve


D. Assertion is wrong and reason is correct

Answer:

Watch Video Solution

5. Assertion : It is impossible to determine the exact position, and exact

momentum of an electron simultaneously 

Reason : The path of an electron in an atom is clearly defined

A. If both assertion and reason are correct and reason is the correct

explanation of assertion.

B. Both assertion and reason are correct but reason is not the correct

explanation of assertion

C. If assertion is correct and reason is not correct

D. Assertion is wrong and reason is correct

Answer:

https://dl.doubtnut.com/l/_epZ4TcAPjuve
https://dl.doubtnut.com/l/_k2CqGWdy21PK


Level I

Watch Video Solution

1. A radiostation broadcasts on a frequency of 1550 kHz. Calculate the

wavelength.

Watch Video Solution

2. Calculate the time taken by light to travel 1 astronomical unit (au

 m)

Watch Video Solution

= 1.5 × 1011

3. Calculate the frequency of visible light of wavelength 650 nm.

Watch Video Solution

https://dl.doubtnut.com/l/_k2CqGWdy21PK
https://dl.doubtnut.com/l/_BkCOa0e3XzO9
https://dl.doubtnut.com/l/_T79rD2TvFxQz
https://dl.doubtnut.com/l/_BBjQGz7cayad
https://dl.doubtnut.com/l/_L7LBOTijCSrS


4. Calculate the wave rumber of yellow light of wavelength 585 nm.

Watch Video Solution

5. Calculate the energy of an electron moving with a wavelength of 525

nm.

Watch Video Solution

6. Calculate the frequency and energy of a photon of wavelength 589 nm.

Watch Video Solution

7. How many photons having wavelength  are needed to provide 1

Joule of energy ?

Watch Video Solution

4557Å

https://dl.doubtnut.com/l/_L7LBOTijCSrS
https://dl.doubtnut.com/l/_p6nj4G85K2JS
https://dl.doubtnut.com/l/_h7YYHXjSfMaY
https://dl.doubtnut.com/l/_bemoAXFubZRF
https://dl.doubtnut.com/l/_WgvIskYKV2KY


8. A photon of wavelength 250 nm, absorbed by a substance was

subsequently emitted as two photons. The first photon had a wavelength

of 600 nm. What was the wavelength of the second photon?

Watch Video Solution

9. Calculate energy in terms of blue light of wavelength 450 nm.

Watch Video Solution

10. Calculate the mass of a photon of light of wavelength 580 nm.

Watch Video Solution

11. A 150 W hollow-cathode lamp of an atomic absorption

spectrophotometer emits monochromatic light of wavelength 553.5 nm.

Calculate the number of photons emitted in one minute (150 watts

). 150Js− 1

https://dl.doubtnut.com/l/_WgvIskYKV2KY
https://dl.doubtnut.com/l/_WuuzPg6auDxz
https://dl.doubtnut.com/l/_KbPUsMLmRNtg
https://dl.doubtnut.com/l/_UyZcwgv0y8vc


Watch Video Solution

12. A photon of wavelength 450 nm strikes a metal surface whose work

function is 2.5 eV. Calculate 

the energy of the photon

Watch Video Solution

13. A photon of wavelength 450 nm strikes a metal surface whose work

function is 2.5 eV. Calculate 

the kinetic energy

Watch Video Solution

14. A photon of wavelength 450 nm strikes a metal surface whose work

function is 2.5 eV. Calculate 

the velocity of the photelectron.

Watch Video Solution

https://dl.doubtnut.com/l/_UyZcwgv0y8vc
https://dl.doubtnut.com/l/_uAEjtR5AUjGA
https://dl.doubtnut.com/l/_NROS4fdEGMVg
https://dl.doubtnut.com/l/_bwsLcg3naj9c


Watch Video Solution

15. In a photoelectric effect experiment the threshold wavelength of the

light is 380nm. If the wavelength of incident light is 260nm, the maximum

kinetic energy electrons will be:
Given E(ineV)= 1237/λ(innm)

Watch Video Solution

16. Calculate the energy of 1 mole of photons whose frequency is

 Hz.

Watch Video Solution

6.0 × 1014

17. Calculate the wavelength of the second line in Balmer series.

Watch Video Solution

18. Calculate the wavelength of the limiting line in Balmer series.

https://dl.doubtnut.com/l/_bwsLcg3naj9c
https://dl.doubtnut.com/l/_fsEn8tAlhH82
https://dl.doubtnut.com/l/_S0frmuiQSbT3
https://dl.doubtnut.com/l/_OoSexaD2msD1
https://dl.doubtnut.com/l/_gP3lk8J6nqWl


Watch Video Solution

19. Why is the negative sign for energy of the electron in hydrogen atom

for all possible orbits?

Watch Video Solution

20. What is a free electron at rest?

Watch Video Solution

21. Calculate the radius of the second orbit of 

Watch Video Solution

Li2 +

22. Calculate the radius of the  Bohr orbit of 

Watch Video Solution

I st He+

https://dl.doubtnut.com/l/_gP3lk8J6nqWl
https://dl.doubtnut.com/l/_RPmqOig74c3E
https://dl.doubtnut.com/l/_C2lWYveaL6cc
https://dl.doubtnut.com/l/_h1ODfGuAYmIJ
https://dl.doubtnut.com/l/_ve528qH3PLKn


23. Calculate the velocity of an electron placed in the  orbit of 

ion.

Watch Video Solution

3rd He2 +

24. Find out the quantum number 'n' coresponding to the exited state of

 ion if on de-exitation to the ground state that ion emits two

photons in sucession with wavelengths

.

Watch Video Solution

He+

1023.7 and 304Å(RH = 1.097 × 107m− 1)

25. Calculate the wavelengths of the first line and the series limit for the

Lyman series for hydrogen .

Watch Video Solution

(RH = 109678cm− 1)

https://dl.doubtnut.com/l/_ve528qH3PLKn
https://dl.doubtnut.com/l/_CXYAWOEZcdsZ
https://dl.doubtnut.com/l/_eJOxQzQzflDw
https://dl.doubtnut.com/l/_TQShGaaYhh4S
https://dl.doubtnut.com/l/_XbmnDJhEVFeC


26. Calculate the de Broglie wavelength of a ball of mass 0.05 kg moving

with a velocity of .

Watch Video Solution

50ms− 1

27. Calculate the mass of a photon of wavelength1 nm

Watch Video Solution

28. Calculate the wavelength of an electron moving with a velocity of

.

Watch Video Solution

2.05 × 107ms− 1

29. Find the de Broglie wavelength of an electron with kinetic energy

.

Watch Video Solution

9.6 × 10− 19J

https://dl.doubtnut.com/l/_XbmnDJhEVFeC
https://dl.doubtnut.com/l/_i1LldAjKHK2Z
https://dl.doubtnut.com/l/_FIS59mnzhpdG
https://dl.doubtnut.com/l/_U959nyHgbts6


30. With what velocity must an electron travel so that its momentum is

equal to that of a photon of wavelength of  ?

Watch Video Solution

λ = 5000Å

31. The wavelength of an electron moving in the second orbit of H-atom is

an integral multiple of its circumference. Calculate 

speed of electron in the second orbit

Watch Video Solution

32. The wavelength of an electron moving in the second orbit of H-atom is

an integral multiple of its circumference. Calculate 

speed of electron in the second orbit

Watch Video Solution

https://dl.doubtnut.com/l/_rGSWV0Z5ufuF
https://dl.doubtnut.com/l/_WyXXMku3bLPT
https://dl.doubtnut.com/l/_DzLISGcg8niO


33. The wavelength of an electron moving in the second orbit of H-atom is

an integral multiple of its circumference. Calculate potential that must be

applied to an electron so that it becomes stationary at a point?

View Text Solution

34. What is the uncertainty in the position of electron, if uncertainty in its

velocity is 0.006 m/s ?

Watch Video Solution

35. Calculate the uncertainty in velocity of a cricket ball of mass 150g, if

the uncertainty in its position is of the order of .

Watch Video Solution

1Å

https://dl.doubtnut.com/l/_wMYWDPHm8mPy
https://dl.doubtnut.com/l/_9CXvObAjvNmd
https://dl.doubtnut.com/l/_WhDSD0LBfDzK


36. What is the uncertainty in position of a golfball of mass 40 g and

speed 45 m/s if the speed can be measured within an accuracy of 2% ?

Watch Video Solution

37. What is the orbital angular momentum of an electron 3d orbital ?

Watch Video Solution

38. Given below are the sets of quantum number for given orbitals. Name

the orbital. 

Watch Video Solution

n = 2, l = 1, m1 = − 1

39. Given below are the sets of quantum number for given orbitals. Name

these orbitals. 

https://dl.doubtnut.com/l/_SX8RI3I8vSd3
https://dl.doubtnut.com/l/_ndZtQ9ag88vb
https://dl.doubtnut.com/l/_OsgY7AvlnB3X
https://dl.doubtnut.com/l/_gdwMXYvgWTzg


n=4, l =3

Watch Video Solution

40. Given below are the sets of quantum number for given orbitals. Name

these orbitals. 

Watch Video Solution

n = 3, l = 1

41. Given below are the sets of quantum number for given orbitals. Name

these orbitals. 

Watch Video Solution

n = 4, l = 2

42. For n=5, suggest 

Total number of electrons that it can have

https://dl.doubtnut.com/l/_gdwMXYvgWTzg
https://dl.doubtnut.com/l/_cUo2iIrKfrTP
https://dl.doubtnut.com/l/_Dl7qISOPgmGe
https://dl.doubtnut.com/l/_7kYcurEIdyuj


Watch Video Solution

43. For n=5, suggest 

total number of sub-shells which can exist

Watch Video Solution

44. For n=5, suggest 

total number of sub sub-shells (orbitals) which can exist.

Watch Video Solution

45. Find the number of nodes in 3p orbital

Watch Video Solution

46. Find the number of nodes in 3d.

https://dl.doubtnut.com/l/_7kYcurEIdyuj
https://dl.doubtnut.com/l/_3nRkExUcy3PM
https://dl.doubtnut.com/l/_N8Lh1HWkDuxF
https://dl.doubtnut.com/l/_4pYKC1SjLapI
https://dl.doubtnut.com/l/_to58CKRJSWnT


Watch Video Solution

47. Predict total spin for each configuration : 

Watch Video Solution

1s2, 2s2, 2p5

48. Predict total spin for each configuration : 

Watch Video Solution

1s2, 2s2, 2p3

49. Predict total spin for each configuration : 

Watch Video Solution

1s2, 2s22p6, 3s23p63d5, 4s2

https://dl.doubtnut.com/l/_to58CKRJSWnT
https://dl.doubtnut.com/l/_Eu420zbnSVV2
https://dl.doubtnut.com/l/_2QtBijbfxniK
https://dl.doubtnut.com/l/_7wY6opOpMlhA


50. Predict total spin for each configuration : 

Watch Video Solution

1s2, 2s2

51. A compound of vanadium has magnetic moment of 1.73 BM. What is

the electronic configuration of the vanadium ion in the compound ?

Watch Video Solution

52. An -particle having kinetic energy of 7.5 MeV is scattered by gold

(Z=79) mucleus through . Calculate the distance of closest approach.

Watch Video Solution

α

180∘

53. The Schrodinger wave equation for hydrogen atom is 

 
ψ2
2r = 0 = [ ]

2

(2 − )e−rn /a0
1

4√2π

r0

a0

https://dl.doubtnut.com/l/_A4EEpaXgkCmG
https://dl.doubtnut.com/l/_OIeRTPS9Vk8f
https://dl.doubtnut.com/l/_wqOjoUgjdUgZ
https://dl.doubtnut.com/l/_utsXuSeKhSln


where  is Bohr's radius. Let the radial node be at  then find r in terms

of .

Watch Video Solution

a0 r0

a0

54. For an orbital in , radial function is 

 


where  atomic number, and r is the radial

distance from the nucleus. Find the distance of the rdial node from the

nucleus.

A. 0.529

B. 2.12

C. 1.06

D. 0.423

Answer:

Watch Video Solution

B+ 4

R ( r ) = ( )
3 / 4

(4 − σ)σe−σ / 21

9√6

Z

a0

σ = , a0 = 0.529Å, Z =
Zr

a0

https://dl.doubtnut.com/l/_utsXuSeKhSln
https://dl.doubtnut.com/l/_e0ek0b5a6TGs


55. The Schrodinger wave equation for hydrogen atom is 

 


where  is Bohr's radius. Let the radial node be at  then find r in terms

of .

Watch Video Solution

ψ2
2r = 0 = [ ]

2

(2 − )e−rn /a0
1

4√2π

r0

a0

a0 r0

a0

56. For an electron in a hydrogen atom, the wave function  is

proportional to exp , where  is the Bohr radius. Find the ratio of

probability of finding the electron at the nucleus to the probability of

finding it at .

Watch Video Solution

ψ

−r/a0 a0

a0

57. The wave function of atomic orbital of H-like atom is

 
R2 ,0 or R2s = Z3 / 2(2 − Zr)eZr/ 21

4√2π

https://dl.doubtnut.com/l/_e0ek0b5a6TGs
https://dl.doubtnut.com/l/_0ohXb2cM7FeK
https://dl.doubtnut.com/l/_pVuPeFz8GkAg
https://dl.doubtnut.com/l/_zfH991YXq3Bq


Given that the radius is in  , then what is the radiusfor nodal surface for

 ion.

Watch Video Solution

Å

He+

58. The absolute value of charge on the electron was determined by:

A. J.J. Thomson

B. R.A. Millikan

C. Rutherford

D. Chadwick

Answer: B

Watch Video Solution

59. Rutherford's experiment on scattering of - particles showed for the

first time that the atom has:

α

https://dl.doubtnut.com/l/_zfH991YXq3Bq
https://dl.doubtnut.com/l/_DmnCLjj2SUQ4
https://dl.doubtnut.com/l/_cSP1qI0PnOTk


A. electrons

B. protons

C. neutrons

D. nucleus

Answer: D

Watch Video Solution

60. Which of the following conditions is incorrect for a well behaved wave

function ?

A.  must be finite

B.  must be single valued

C.  must be infinite

D.  must be continuous

Answer: C

(ψ)

ψ

ψ

ψ

ψ

https://dl.doubtnut.com/l/_cSP1qI0PnOTk
https://dl.doubtnut.com/l/_pbVmlEMwGhOo


Watch Video Solution

61. Neutrino has:

A. charge+1, mass 1

B. charge 0, mass 0

C. charge-1, mass 1

D. charge 0, mass-1

Answer: B

Watch Video Solution

62. Which of the following does not characterise X-rays?

A. The radiations can ionise gases

B. It causes ZnS to fluorescence

C. Deflected by electric and magnetic fields

https://dl.doubtnut.com/l/_pbVmlEMwGhOo
https://dl.doubtnut.com/l/_LnQpETrlDM4r
https://dl.doubtnut.com/l/_Xvhz7MCCLBFr


D. Have wavelengths shorter than ultraviolet ray

Answer: C

Watch Video Solution

63. The ratio of the volume of the atom and the volume of the nucleus is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1010

1012

1015

1020

https://dl.doubtnut.com/l/_Xvhz7MCCLBFr
https://dl.doubtnut.com/l/_xEDMZmn2WMxg


64. The spectral lines corresponding to the radiation emitted by an

electron jumping from higher orbits to first or belong to:

A. Paschen series

B. Balmer series

C. Lyman series

D. Brackett series

Answer: C

Watch Video Solution

65. The quantum number not obtained from the Schrodinger's wave

equation is:

A. n

B. l

C. m

https://dl.doubtnut.com/l/_8xFqPKZQyDhD
https://dl.doubtnut.com/l/_rTdSA2N4ogsx


D. s

Answer: D

Watch Video Solution

66. An electron has a spin quantum number+1/2 and a magnetic quantum

number-1. It cannot be present in:

A. d-orbital

B. f-orbital

C. s-orbital

D. p-orbital

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_rTdSA2N4ogsx
https://dl.doubtnut.com/l/_E4jrwhYe7rrH


67. The correct set of four quantum numbers for the valence electrons of

rubidium atom (Z=37) is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5, 1, 1, +
1

2

5, 0, 1, +
1

2

5, 0, 0, +
1

2

5, 1, 0, +
1

2

68. Maximum number of electrons in a subshell with l=3 and n=4 is

A. 14

B. 16

C. 10

D. 12

https://dl.doubtnut.com/l/_zM2tzDLMbdAY
https://dl.doubtnut.com/l/_azi1eNW78vJY


Answer: A

Watch Video Solution

69. Two electrons occupying the same orbital are distinguished by

A. Principal quantum number

B. Magnetic quantum number

C. Azimuthal quantum number

D. Spin quantum number

Answer: D

Watch Video Solution

70. Ratio of energy of photon of wavelength  is

A. 

3000Å and 6000Å

3: 1

https://dl.doubtnut.com/l/_azi1eNW78vJY
https://dl.doubtnut.com/l/_7D9mQDouQk8G
https://dl.doubtnut.com/l/_tQMSiBc5UjgQ


B. 

C. 

D. 

Answer: B

Watch Video Solution

2: 1

1: 2

1: 3

71. Which one of the following sets of quantum numbers is possible ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n = 3, l = 3, m, = − 3, ms = +
1

2

n = 2, l = 1, mt = 2, ms = −
1

2

n = 2, l = 0, mi = 0, ms = +
1

2

n = 1, l = 0, mi = 0, ms = 0

https://dl.doubtnut.com/l/_tQMSiBc5UjgQ
https://dl.doubtnut.com/l/_SI2wAMKMcJZF
https://dl.doubtnut.com/l/_ePNBNwG2TX68


72. 'Heisenberg's uncertainty principle can be expressed as

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Δx ≥
Δp × h

4π

Δx × Δp ≥
h

4π

Δx × Δp ≥
h

x

Δp ≥
πh

Δx

73. Calculate the wavelength (in nanometer) associated with a proton

moving at  (mass of proton 

A. 0.032 nm

B. 0.40 nm.

C. 2.5 nm

1.0 × 103ms− 1s

= 1.67 × 10− 27kg and h = 6.63 × 10− 34Js)

https://dl.doubtnut.com/l/_ePNBNwG2TX68
https://dl.doubtnut.com/l/_CXckTisL3Zsr


D. 14.0 nm

Answer: B

Watch Video Solution

74. The total spin resulting from a  configuration is

A. 

B. 

C. 2

D. 1

Answer: A

Watch Video Solution

d7

3/2

1/2

75. An ion that has 18 electrons in the outermost shell is

https://dl.doubtnut.com/l/_CXckTisL3Zsr
https://dl.doubtnut.com/l/_gYL7jWzxoObf
https://dl.doubtnut.com/l/_NkJRl3b5RaWV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cu+

Th4 +

Cs+

K +

76. The wavelength associated with a golf ball weighing 300 g and moving

at a speed of  is of the order

A. 

B. 

C. 

D. 

Answer: C

5mh− 1

10− 10m

10− 20m

10− 30m

10− 40m

https://dl.doubtnut.com/l/_NkJRl3b5RaWV
https://dl.doubtnut.com/l/_gwusjUeU9wie


Watch Video Solution

77. Which of the following pairs is isodiaphers?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

14
6 C and 23

11Na

24
12Mg and 23

11Na

234
90 Th and 238

92 U

12
6 C and 15

7 N

78. In Bohr’s stationary orbits

A. Electrons do not move

B. Electrons move emitting radiations

C. Energy of the electron remains constant

https://dl.doubtnut.com/l/_gwusjUeU9wie
https://dl.doubtnut.com/l/_coqL22Z98uOS
https://dl.doubtnut.com/l/_4wLx8tzDy79K


D. Angular momentum of the electron is 

Answer: C

Watch Video Solution

h/2π

79. The distance between  Bohr orbits of  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4th and 3rd He+

2.645 × 10− 10m

1.322 × 10− 10m

1.851 × 10− 10m

2.33 × 10− 10m

80. Line spectra is characteristic of:

https://dl.doubtnut.com/l/_4wLx8tzDy79K
https://dl.doubtnut.com/l/_CMNxpHHoMRJB
https://dl.doubtnut.com/l/_4XinZKbCpUHn


A. molecules

B. atoms

C. radicals

D. both A and B

Answer: B

Watch Video Solution

81. With increasing principal quantum number, the energy difference

between adjacent energy levels in H-atom:

A. decreases

B. increases

C. remains constant

D. decreases for low value of Z and increases for higher value of Z.

Answer: A

https://dl.doubtnut.com/l/_4XinZKbCpUHn
https://dl.doubtnut.com/l/_VlRQhvl1Hmz9


Watch Video Solution

82. The total number of orbitals in M shell of an atom is

A. 1

B. 4

C. 9

D. None of these

Answer: C

Watch Video Solution

83. Which of the following statements is correct?

A. The 3d orbitals remain degenerate in the presence of magnetic field

B. he electron densities in the xy and yz planes are zero in  orbital.

C. The electron density in the xy plane in  orbital is zero

3dxz

3dz2

https://dl.doubtnut.com/l/_VlRQhvl1Hmz9
https://dl.doubtnut.com/l/_KgY0H6wrvGBI
https://dl.doubtnut.com/l/_nRkJQ1xAk5BW


D. The electron density in the xy plane in  orbital zero.

Answer: B

Watch Video Solution

3dxy

84. The number of unpaired electrons in  is

A. 2

B. 3

C. 4

D. None of these

Answer: B

Watch Video Solution

27Co

https://dl.doubtnut.com/l/_nRkJQ1xAk5BW
https://dl.doubtnut.com/l/_9pAv9XxBMCpj


85. The numbers of spherical and angular nodes in 4f orbitals,

respectively, are

A. 1,3

B. 1,4

C. 2,3

D. None of these

Answer: D

Watch Video Solution

86. Which of the following sets represents isoelectronic species?

A. 

B. 

C. 

D. None of these

K + , Ca2 + , Sc3 +

Na+ , F − , V 3 +

K + , Cl− , Mg2 +

https://dl.doubtnut.com/l/_z0wjJBft8WNH
https://dl.doubtnut.com/l/_781KUKMYg8Dv


Answer: A

Watch Video Solution

87. The electronic configuration of  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

24Cr

[Ar]3d54s1

[Ar]3d44s2

[Ar]3d64s0

88. The number of possible orientations of d orbitals in space is

A. 2

https://dl.doubtnut.com/l/_781KUKMYg8Dv
https://dl.doubtnut.com/l/_KM9CvyKvxzz8
https://dl.doubtnut.com/l/_qZ2CurRpOyHv


B. 3

C. 4

D. 5

Answer: D

Watch Video Solution

89. Which electronic configuration does not follow the Aufbau rule? :

; ; ; None of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

1s22s22p6 1s22s22p43s2 1s2

1s22s22p6

1s22s22p43s2

1s2

https://dl.doubtnut.com/l/_qZ2CurRpOyHv
https://dl.doubtnut.com/l/_XWHPMMLxNX1C


90. The subshells which are filled just before and just after the filling of 5p

subshell are respectively: 5s, 5d; 4d, 6s;
4d, 4f;
None of these

A. 5s, 5d

B. 4d, 6s

C. 4d, 4f

D. None of these

Answer: B

Watch Video Solution

91. The magnetic moment and nature for isolated gaseous ion  is. :

zero and diamagnetic,
 2.82 BM and diamagnetic,
 2.82 BM and

paramagnetic,
None of these

A. zero and diamagnetic

Au3 +

https://dl.doubtnut.com/l/_XWHPMMLxNX1C
https://dl.doubtnut.com/l/_7AWgpnr2mnJi
https://dl.doubtnut.com/l/_KRYDs44aoCuM


B. 2.82 BM and diamagnetic

C. 2.82 BM and paramagnetic

D. None of these

Answer: C

Watch Video Solution

92. The correct set of quantum numbers for the last electron of  is3
,

0
,
0
,
−
1/
2
3
,
1
,
0
,
+
1/
2
3
,
1
,
1
,
+
1/
2
None of these

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

Na+

3, 0, 0, −
1

2

3, 1, 0, +
1

2

3, 1, 1, +
1

2

https://dl.doubtnut.com/l/_KRYDs44aoCuM
https://dl.doubtnut.com/l/_ggDv8SrmZmze


93. Select the correct statement for Ne.

A. It is not isoelectronic with 

B. Its last electron enters in s orbital

C. The value of m must be zero for the last electron

D. The value of l must be 1 for the last electron

Answer: D

Watch Video Solution

H2O

94. Which of the following may have same set of quantum numbers? :

A. Last electron of Sc and last electron of Fe.

B. An unpaired electron of C and an unpaired electron in Si.

C. Last electron of Sc and last electron of Y.

https://dl.doubtnut.com/l/_ggDv8SrmZmze
https://dl.doubtnut.com/l/_qUdAyLxu5svP
https://dl.doubtnut.com/l/_DuqhiJcYDSPJ


D. An unpaired electron in 2p orbital of N and unpaired electron in 2p

orbital of B.

Answer: D

Watch Video Solution

95. Choose the correct statement among the following:

A. Number of orbitals in  shell are 

B. Number of orbitals in a subshell are (2l-1).

C. Number of subshell in  shell are (n-1).

D. Number of electrons in an orbital of a subshell are 2 (2l+1).

Answer: A

Watch Video Solution

nth n2

ntth

https://dl.doubtnut.com/l/_DuqhiJcYDSPJ
https://dl.doubtnut.com/l/_c0UyMCSq5ZQG


96. In boron atom, shielding of the last electron is due to

A. electrons of K shell only.

B. all the electrons of K and L shells.

C. two electrons each of 1s and 2s.

D. all the electrons of L shell only.

Answer: C

Watch Video Solution

97. Which of the following statements is correct?

A. Total number of electrons in a subshell is 2l + 1.

B.  orbitals are non-axial.

C. Only s orbital has directional orientation while  d and f orbitals

have non directional properties.

pz, dx2 −y2 and dx2

Pz

https://dl.doubtnut.com/l/_bjDaJgfSvQ19
https://dl.doubtnut.com/l/_glnMMVRTBZw5


D. Spin multiplicity of nitrogen atom is 4.

Answer: D

Watch Video Solution

98. Which of the following species has the magnetic moment value of 3.87

B.M.?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Fe3 +

Cr2 +

Co2 +

Au3 +

https://dl.doubtnut.com/l/_glnMMVRTBZw5
https://dl.doubtnut.com/l/_PeJJKS7sOpGe


99. The first emission line in the atomic spectrum of hydrogen in the

Balmer series appear at.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cm− 19R
400

cm− 17R
144

cm− 13R
4

cm− 15R
36

100. Which of the following orbit of  ion will have the same energy

as that of second orbit of hydrogen atom?

A. n=1

B. n=2

C. n=3

He+

https://dl.doubtnut.com/l/_PvHgzQQYCjH0
https://dl.doubtnut.com/l/_lfrq0I4yGQIA


D. n=4

Answer: D

Watch Video Solution

101. The ratio of potential energy and total.energy of an electron in Bohr

orbits of hydrogen atom is

A. 2

B. 

C. 1

D. 

Answer: A

Watch Video Solution

1/2

−1/2

https://dl.doubtnut.com/l/_lfrq0I4yGQIA
https://dl.doubtnut.com/l/_p1c3KZpalWTs


102. The number of possible spectral lines emitted when electron in n=4

Bohr orbit reaches to n=1 Bohr orbit is.

A. 1

B. 2

C. 4

D. 6

Answer: D

Watch Video Solution

103. The correct order of penetrating power of 3s, 3p, 3d electrons is:

A. 

B. 

C. 

D. 

3d > 3p > 3s

3s > 3p > 3d

3s > 3d > 3p

3d > 3s > 3p

https://dl.doubtnut.com/l/_I77NwN6ps41r
https://dl.doubtnut.com/l/_w3VDKMRyXFE7


Answer: B

Watch Video Solution

104. Which of the following rules could explain the presence of three

unpaired electrons in N-atom?

A. Hund's rule

B. Aufbau's principle

C. Heisenberg's uncertainty principle

D. Pauli's exclusion principle

Answer: A

Watch Video Solution

105. The orbital diagram in which both the Pauli's exclusion priciple and

Hund's rule are violated, is: 
 


https://dl.doubtnut.com/l/_w3VDKMRyXFE7
https://dl.doubtnut.com/l/_HpHYfj3R6XYg
https://dl.doubtnut.com/l/_f0OdbcxUsqac





A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

106. The correct order of screening effects of s, p, d, f sub-shells is:

A. 

B. 

C. 

D. 

s > p > d > f

s < p < d < f

d > p > s > f

s > f > d > p

https://dl.doubtnut.com/l/_f0OdbcxUsqac
https://dl.doubtnut.com/l/_IUl0hjuPaPqH


Level Iii Single Correct Answer Type

Answer: A

Watch Video Solution

107. Which of the following subshells can accommodate as many as 10

electrons?

A. 2d

B. 3d

C. 4f

D. 5g

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_IUl0hjuPaPqH
https://dl.doubtnut.com/l/_8hRsWsds0PQz


1. Iodine molecule dissociates into atoms after absorbing light of .

If one quantum of radiation is absorbed by each molecule, calculate the

kinetic energy of iodine atoms. (Bond energy of )

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4500Å

I2 = 240kJ  mol − 1

0.789 × 10− 19J

0.216 × 10− 19J

1.632 × 10− 19J

0.789 × 10− 21J

2. Energy required for excitation of electron in 1 mole H atom from

ground state to  excited state is 2.67 times (lesser than) dissociation

energy per mole of . Calculate the amount of energy needed to

excite each H atom of  confined in 1 L at  and 1 bar pressure.

(R=0.083 bar litre ).

3rd

H2 ( g )

H2 ( g ) 27∘C

K − 1  mol − 1, RB = 1.1 × 10− 7m− 1

https://dl.doubtnut.com/l/_2CfAD41hz3TR
https://dl.doubtnut.com/l/_lgwW2aVDgMWY


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

21.87 × 104J

18.21 × 106J

16.32 × 104J

7.789 × 106J

3. K.E. of a subatomic particle is . Calculate its frequency. 2

×
10
−
15
H
z
2
×
10
15
H
z
2
×
10
−
13
H
z
2
×
10
13
H
z

A. 

B. 

C. 

D. 

Answer: B

6.626 × 10− 19J

2 × 10− 15Hz

2 × 1015Hz

2 × 10− 13Hz

2 × 1013Hz

https://dl.doubtnut.com/l/_lgwW2aVDgMWY
https://dl.doubtnut.com/l/_O1A3xupRwT1H


Watch Video Solution

4. The mass of an electron is  kg. If its K.E.is 

J,then calculate it's wavelength

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9.1 × 10− 31 3.0 × 10− 25

857.6nm

896.7nm

845.5nm

860nm

5. Calculate the uncertainity in the position  of an electron if  is

0.1%. Take the velocity of electron  and mass of

electron as 

(Δx) Δv

= 2.2 × 106ms− 1

9.108 × 10− 31kg.

https://dl.doubtnut.com/l/_O1A3xupRwT1H
https://dl.doubtnut.com/l/_rxjt3QUzP0JG
https://dl.doubtnut.com/l/_4LPFSkstM5DI


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

263.47 × 10− 10m

240.46 × 1010m

254.45 × 10− 10m

235.33 × 10− 10m

6. Calculate the wavelength of electron in an second orbit of  ion

having radius equal to the Bohr's radius .

A. 

B. 

C. 

D. 

Answer: C

Be3 +

(s0)

1.34A ∘

1.53A ∘

1.66A ∘

1.46A ∘

https://dl.doubtnut.com/l/_4LPFSkstM5DI
https://dl.doubtnut.com/l/_b9mDfQHrGHTr


Watch Video Solution

7. A gas absorbs a photon of 355 nm and emits at two wavelengths. If one

of the emissions is at 680 nm, the other is at

A. 325 nm

B. 743 nm

C. 518 nm

D. 1035 nm

Answer: B

Watch Video Solution

8. Based on the equation  the

wavelength of the light that must be absorbed to excite hydrogen

ΔE = − (2.0 × 10− 18J)( − )
1

n2
2

1

n2
1

https://dl.doubtnut.com/l/_b9mDfQHrGHTr
https://dl.doubtnut.com/l/_g6xpuRfTbxQr
https://dl.doubtnut.com/l/_mRDHEi1Z7sDH


electron from level n=1 to level n=2 will be 

(Given : )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

h = 6.625 × 10− 34Js, c = 3 × 108ms− 1

1.325 × 10− 7m

1.325 × 10− 10m

2.650 × 10− 7m

5.300 × 10− 10m

9. Hydrogen atom in its ground state is excited by a radiation of

wavelength 97.26 nm. The longest wavelength it emits is

A. 1250 nm

B. 1400 nm

C. 1875 nm

https://dl.doubtnut.com/l/_mRDHEi1Z7sDH
https://dl.doubtnut.com/l/_ASAnjXFeVPWG


Level Iii Multiple Correct Answer Type

D. 2050 nm

Answer: C

Watch Video Solution

1. Which of the following statements are correct for an electron that has

n = 4, and m = -2 ?

A. The electron may be in a d-orbital

B. The electron is the fourth principal electronic shell

C. The electron may be in a p-orbital

D. The electron must have the spin quantum number =+1/2

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_ASAnjXFeVPWG
https://dl.doubtnut.com/l/_cvybrqh4PAVC


2. The angular momentum of electron can have the value(s):

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

h

2π

h

π

2h
π

5h
4π

3. In which of the following sets of orbitals, electrons have equal orbital

angular momentum?

A. 1s and 2s

B. 2s and 2p

C. 2p and 3p

D. 3p and 3d

https://dl.doubtnut.com/l/_GivkdVImld9W
https://dl.doubtnut.com/l/_2z86rGeVrcRa


Answer: A::C

Watch Video Solution

4. Which of the following statements are correct regarding a hydrogen

atom?

A. Kinetic energy of the electron is maximum in the first orbit

B. Potential energy of the electron is maximum in the first orbit

C. Radius of the second orbit is four times the radius of the first orbit

D. Various energy levels are equally spaced

Answer: A::C

Watch Video Solution

5. Select the correct statements:

https://dl.doubtnut.com/l/_2z86rGeVrcRa
https://dl.doubtnut.com/l/_XosAQAxipHBj
https://dl.doubtnut.com/l/_A4V7OTLs3WOJ


A. Heisenberg's principle is applicable to stationary electron:

B. Pauli's exclusion principle is not applicable to photons:

C. For an electron in hydrogen atom, the product of velocity and

principal quantum number will be independent of principal

quantum number.

D. Quantum numbers l and m determine the value of angular wave

function.

Answer: B::C::D

Watch Video Solution

6. Select the correct statements regarding 3P, orbital:

A. Total no: of nodes are 2

B. Number of maxima in the curve  vs r are two.

C. Quantum no: n, l and m for orbital may be 3, 1, -1 respectively

4πr2R2

https://dl.doubtnut.com/l/_A4V7OTLs3WOJ
https://dl.doubtnut.com/l/_ptoUJ1rAV294


D. The magnetic quantum number may have a positive value .

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

Watch Video Solution

7. Select the correct curves: 

If v=Velocity of electron in Bohr’s orbit, r = Radius of electron in Bohr's

orbit. 

P.E.=Potential energy of electron in Bohr's orbit, K.E.=Kinetic energy of

electron in Bohr's orbit

A. 

B. 

https://dl.doubtnut.com/l/_ptoUJ1rAV294
https://dl.doubtnut.com/l/_exE5TBjFZ0nF


C. 

D. 

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

Watch Video Solution

8. Select the incorrect statements among the following.

A. In  orbital, two nodal planes are present in xz-and yz-plane.

B.  have one common nodal plane.

C. One 4d orbital contains only two electrons of the same spin.

D. One 3d orbital contains a total of 10 electrons.

dx2 −y2

dxy and dx2 −y2

https://dl.doubtnut.com/l/_exE5TBjFZ0nF
https://dl.doubtnut.com/l/_67p91XuawYIn


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

Watch Video Solution

9. Which of the following can be a stable ground state electronic

configuration (only valence shell) of carbon atom? :

, , ,

A. 

B. 

C. 

https://dl.doubtnut.com/l/_67p91XuawYIn
https://dl.doubtnut.com/l/_Rpmp21Qs58qK


D. 

Answer: A::C::D

Watch Video Solution

10. Which of the following species is isoelectronic with Ne? : , ,

, 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

H2O C 4 −

Na− NH −
2

H2O

C 4 −

Na−

NH −
2

https://dl.doubtnut.com/l/_Rpmp21Qs58qK
https://dl.doubtnut.com/l/_7ZJZQN7WiXU0
https://dl.doubtnut.com/l/_3Cw1aW5SNTTU


11. Which of the following statements are correct about the Bohr model

of hydrogen atom?

A. The acceleration of the electron in then=2 orbit is more than that in

then=1 orbit. :

B. The angular momentum of the electron in the n=2 orbit is more

than that in the n=1 orbit.

C. The kinetic energy of electron in the n=2 orbit is less than in the n=1

orbit.

D. The centripetal force on electron in then=2 orbit is more than that

in the n=1 orbit.

Answer: B::C

Watch Video Solution

12. Which of the following are true informations ?

https://dl.doubtnut.com/l/_3Cw1aW5SNTTU
https://dl.doubtnut.com/l/_UJuDmNsXWMN6


A. 3s orbital is spherically symmetrical with two nodes.

B.  orbital has lobes of electron density in XY-plane along X-and

Y-axis.

C. The radial probability curve of Is, 3p and 5d have one, two and three

regions of maximum probability.

D.  has zero electron density in XY-plane.

Answer: A::B::C

Watch Video Solution

dx2 −y2

3dz2

13. Which of the following statements are correct?

A. The electronic configuration of Cr is  (Atomic Number of

Cr = 24).

B. The magnetic quantum number may have a negative value.

[Ar]3d54s1

https://dl.doubtnut.com/l/_UJuDmNsXWMN6
https://dl.doubtnut.com/l/_TJqV06ztMNEZ


C. In silver atom, 23 electrons have a spin of one type and 24 of the

opposite type.

D. The oxidation state of nitrogen in  is - 3.

Answer: A::B::C

Watch Video Solution

NH3

14. Select the correct statements among the following

A. Outside any orbital, the probability of finding electron is zero.

B. For single electronic atom or ion, the most probable distance of

electron in an orbital having no radial node is  from the

nucleus, where a, is the first Bohr radius.

C. The average distance of electron (belonging from the same orbit)

form the nucleus decreases with the increase in the value of

angular momentum quantum number for the orbital.

n2a0

Z

https://dl.doubtnut.com/l/_TJqV06ztMNEZ
https://dl.doubtnut.com/l/_D4Au3L41DmL0


Level Iii Numerical Type

D. The angular wave function of any s-orbital is independent from

.

Answer: B::C::D

Watch Video Solution

θ and ϕ

1. Find the quantum no: 'n' corresponding to the excited state of He+ ion

if on transition to the ground state that ion emits two photons in

succession with wavelengths.108.5 and 30.4 nm.

A. 7

B. 5

C. 3

D. 4

https://dl.doubtnut.com/l/_D4Au3L41DmL0
https://dl.doubtnut.com/l/_x3KLBxK2glGq


Answer: 5

Watch Video Solution

2. The wavelength of  line Balmer series for an orbital is . The

value of m represents:

Watch Video Solution

mth 4103Å

3. Ionisation potential of hydrogen atom is 13.6 eV. If ground state of H-

atom is excited by monochromatic radiations of 12.1 eV, then number of

spectral lines emitted by H-atom or de-excitation will be:

Watch Video Solution

4. If magnetic quantum number of a given electron in an atom is -3, then

what will be its minimum principal, quantum no. ?

Watch Video Solution

https://dl.doubtnut.com/l/_x3KLBxK2glGq
https://dl.doubtnut.com/l/_XIkeSMzxUez9
https://dl.doubtnut.com/l/_mnAK1WWL9TbF
https://dl.doubtnut.com/l/_9lH8yeBT3gB1


5. How many of the following ions have the same magnetic moments?

Watch Video Solution

Fe2 + , Mn2 + , Cr2 + , Ni2 +

6. The work function  of some metals is listed below. The number of

metals which will show photoelectric effect when light of 300 nm

wavelength falls on the metal is Metal 

Watch Video Solution

(ϕ)

Metal Li Na K Mg Cu Ag Fe Pt W

(ϕ) 2.4 2.3 2.2 3.7 4.8 4.3 4.7 6.3 4.75

7. Not considering the electronic spin, the degeneracy of the second

excited state (n=3) of H atom is 9, while the degeneracy of the second

excited state of  is

Watch Video Solution

H Θ

https://dl.doubtnut.com/l/_9lH8yeBT3gB1
https://dl.doubtnut.com/l/_V49WZBm3PaFt
https://dl.doubtnut.com/l/_Ci4oSAQRgCPf
https://dl.doubtnut.com/l/_nEQhmWK24Qoh


Level Iii Matching Column Type

8. The maximum number of electrons that can have principal quantum

number n=3 and spin quantum number: 

 is

Watch Video Solution

ms = −
1

2

9. A atomic masses of He and Ne are 4 and 20 amu respectively. The value

of the de Brogile wavelength of He as at  is ''M'' times that of the de

Brogile wavelength of Ne at . M is:

Watch Video Solution

−73∘

727∘C

https://dl.doubtnut.com/l/_nEQhmWK24Qoh
https://dl.doubtnut.com/l/_HUuzwm9GHEhz
https://dl.doubtnut.com/l/_jiNtUwCAnII9


1. Match the orbitals of List-I with the nodal properties of List-II : 

Watch Video Solution

2. Match the electronic transitions in H-atom of List-I with spectral

properties of List-II. 

Watch Video Solution

https://dl.doubtnut.com/l/_ebzEDLqgF2T5
https://dl.doubtnut.com/l/_Juji4rMyNuCy


3. Match the following columns

Watch Video Solution

4. Match the following: 

Watch Video Solution

https://dl.doubtnut.com/l/_V21TSBEI2glB
https://dl.doubtnut.com/l/_Ms16ugk26Zom
https://dl.doubtnut.com/l/_oa4eV9X87OCc


5. According to Bohr's theory,  Total energy,  = Kinetic energy, 

=Potential energy,  = Radius of orbit. 


 


Each of these questions contains two statements: Statement 1 and

Statement2. Each of these questions has four alternative choices, only

one of which is the correct answer.

A. Statement 1 is True, statement 2 is True, Statement 2 is Correct

explanation for Statement 1.

B. Statement 1 is True, Statement2 is True: Statement2 is NOT a correct

explanation for Statement 1.

C. Statement 1 is True, Statement 2 is False.

D. Statement 1 is False, Statement 2 is True.

Answer:

W t h Vid S l ti

En = Kn Vn

r n

□

https://dl.doubtnut.com/l/_oa4eV9X87OCc


Level Iii Statementtype

Watch Video Solution

1. Statement 1 : The plots of probability density and radial probability

function versus distance r from the nucleus for any particular orbital are

not identical, 

Statement 2 : Probability density is  whereas radial probability function

represents probability of finding the electron in a shell of thickness dr.

Watch Video Solution

ψ2

2. Statement 1 : On increasing the intensity of incident radiation, the

number of photoelectrons ejected and their KE increases, 

Statement 2: Greater the intensity means greater the energy which in

turn means greater the frequency of the radiation.

Watch Video Solution

https://dl.doubtnut.com/l/_oa4eV9X87OCc
https://dl.doubtnut.com/l/_CTaTe4u1PfrX
https://dl.doubtnut.com/l/_sCaafbIQV8xa
https://dl.doubtnut.com/l/_l2YAhz9JYruI


3. Statement 1: According to de Broglie, the wavelengths associated with

electrons and other subatomic particles can be detected experimentally. 

Statement 2 : The wavelength associated with any material particle is

directly proportional to its mass.

Watch Video Solution

4. Statement 1: In hydrogen and hydrogen like species, orbital energy

depends only on the quantum number n whereas in multi-electron atoms

it depends on quantum numbers n and l. 

Statement 2 : The principal quantum number determine the size and the

energy of the orbital.

Watch Video Solution

5. Statement 1 : The position of an electron can be determined exactly

with the help of an electron microscope. 

Statement 2 : The product of uncertainty in the measurement of its

https://dl.doubtnut.com/l/_l2YAhz9JYruI
https://dl.doubtnut.com/l/_orTUUAi2sNQO
https://dl.doubtnut.com/l/_K7qH3hnaFZe1


Level Iii Linked Comprehension Type

momentum and the uncertainty in the measurement of the position

cannot be less than a finite limit.

Watch Video Solution

1. The hydrogen-like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light the ion undergoes transition

to a state  The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom. 

The state  is: 1s,
2s,
2p,
3s

A. 1s

B. 2s

C. 2p

D. 3s

Answer: B

Ļi2 + S1

S2 S2

S1

https://dl.doubtnut.com/l/_K7qH3hnaFZe1
https://dl.doubtnut.com/l/_VAs70YmF1EPe


Watch Video Solution

2. The hydrogen-like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light the ion undergoes transition

to a state  The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom. 

Energy of the state  in units of the hydrogen atom ground state energy

is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ļi2 + S1

S2 S2

S1

0.75

1.50

2.25

4.50

https://dl.doubtnut.com/l/_VAs70YmF1EPe
https://dl.doubtnut.com/l/_fJi932PJ2AiG


3. The hydrogen-like species  is in a spherically symmetric state 

with one radial node. Upon absorbing light the ion undergoes transition

to a state  The state  has one radial node and its energy is equal to

the ground state energy of the hydrogen atom. 

The orbital angular momentum quantum number of the state  is:

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

Ļi2 + S1

S2 S2

S2

4. Werner Heisenberg considered the limits of how precisely we can

measure the properties of an electron or other microscopic particle. He

determined that there is a fundamental limit to how closely we can

https://dl.doubtnut.com/l/_HCDPBB3NCcmL
https://dl.doubtnut.com/l/_NXqUpeQJ2eIV


measure both position and momentum. The more accurately we measure

the momentum of a particle, the less accurately we can determine its

position. The converse is also true. This is summed up in what we now call

the Heisenberg uncertainty principle. The equation is 

The uncertainty in the position or in the momentum of a macroscopic

object like a baseball is too small to observe. However, the mass of

microscopic object such as an electron is small enough for the

uncertainty to be relatively large and significant. 

If the uncertainties in position and momentum are equal, the uncertainty

in the velocity is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔxΔ(mv) ≥
h

4π

√
h

π

√
h

2π

√
1

2m

h

π

√
1

m

h

π

https://dl.doubtnut.com/l/_NXqUpeQJ2eIV
https://dl.doubtnut.com/l/_pwMK23uWpylk


5. Werner Heisenberg considered the limits of how precisely we can

measure the properties of an electron or other microscopic particle. He

determined that there is a fundamental limit to how closely we can

measure both position and momentum. The more accurately we measure

the momentum of a particle, the less accurately we can determine its

position. The converse is also true. This is summed up in what we now call

the Heisenberg uncertainty principle. The equation is 

The uncertainty in the position or in the momentum of a macroscopic

object like a baseball is too small to observe. However, the mass of

microscopic object such as an electron is small enough for the

uncertainty to be relatively large and significant. 

If the uncertainty in velocity and position is same, then the uncertainty in

momentum will be:

A. 

B. 

C. 

D. 

ΔxΔ(mv) ≥
h

4π

√
hm

4π

m√
h

4π

√
h

4πm

√
1

m

h

4π

https://dl.doubtnut.com/l/_pwMK23uWpylk


Answer: A

Watch Video Solution

6. For one-electron species, the wave number of radiation emitted during

the transition of electron from a higher energy state  to a lower

energy state  is given by:  where 

 is Rydberg constant for hydrogen atom. Now,

considering nuclear motion, the accurate measurement would be

obtained by replacing mass of electron  by the reduced mass  in

the above expression, defined as  where  = mass of

nucleus. For Lyman series,  (fixed for all the lines) while 

.... For Balmer series:  (fixed for all the lines) while 

.... 


If proton in hydrogen nucleus is replaced by a positron having the same

mass as that of an electron but same charge as that of proton, then

considering the nuclear motion, the wavenumber of the lowest energy

transition of He+ ion in Lyman series will be equal to

(n2)

(n1) v̄ = = RH × Z( )
1

λ

1

n2
1

1

n2
2

RH =
2πmsk

2c4

h3c

(me) (μ)

μ =
mn × me

mn + me

mn

nt = 1

n2 = 2, 3, 4 n1 = 2

n2 = 3, 4, 5

https://dl.doubtnut.com/l/_pwMK23uWpylk
https://dl.doubtnut.com/l/_kUuEaJZ1zT1u


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

RH

2

3

RH

3

2

RH

4
5

RH

7. For one-electron species, the wave number of radiation emitted during

the transition of electron from a higher energy state  to a lower

energy state  is given by:  where 

 is Rydberg constant for hydrogen atom. Now,

considering nuclear motion, the accurate measurement would be

obtained by replacing mass of electron  by the reduced mass  in

the above expression, defined as  where  = mass of

nucleus. For Lyman series,  (fixed for all the lines) while 

.... For Balmer series:  (fixed for all the lines) while 

(n2)

(n1) v̄ = = RH × Z( )
1

λ

1

n2
1

1

n2
2

RH =
2πmsk

2c4

h3c

(me) (μ)

μ =
mn × me

mn + me

mn

nt = 1

n2 = 2, 3, 4 n1 = 2

https://dl.doubtnut.com/l/_kUuEaJZ1zT1u
https://dl.doubtnut.com/l/_4UcWJ76TXoLc


.... 


The ratio of the wave numbers for the highest energy transition of

electron in Lyman and Balmer series of hydrogen atom is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n2 = 3, 4, 5

4: 1

6: 1

9: 1

3: 1

8. The wavelength (in cm) of second line in the Lyman series of hydrogen

atomic spectrum is (Rydberg constant )

A. 

B. 

C. 

=  R cm − 1

8R
9

9

8R

4

3R

https://dl.doubtnut.com/l/_4UcWJ76TXoLc
https://dl.doubtnut.com/l/_yqsOAIrmfy6k


Question

D. 

Answer: B

Watch Video Solution

3R
4

1. A radiostation broadcasts on a frequency of 1550 kHz. Calculate the

wavelength.

Watch Video Solution

2. Calculate the time taken by light to travel 1 astronomial unit (au

)

Watch Video Solution

1 = 1.5 × 1011m

https://dl.doubtnut.com/l/_yqsOAIrmfy6k
https://dl.doubtnut.com/l/_h8EGUddS8lkQ
https://dl.doubtnut.com/l/_ZeWk47iSjNgU


3. Calculate the frequency of visible light of wavelength 650 nm.

Watch Video Solution

4. Calculate the wave rumber of yellow light of wavelength 585 nm.

Watch Video Solution

5. Calculate the energy of an electron moving with a wavelength of 525

nm.

Watch Video Solution

6. Calculate the frequency and energy of a photon of wavelength 589 nm.

Watch Video Solution

https://dl.doubtnut.com/l/_FyErJPmMIeFu
https://dl.doubtnut.com/l/_4qDwwnt3qpX9
https://dl.doubtnut.com/l/_nVq7X4ossmCX
https://dl.doubtnut.com/l/_br8B5IDYKFAR


7. How many photons having wavelength  are needed to provide 1

Joule of energy ?

Watch Video Solution

4557Å

8. A photon of wavelength 250 nm, absorbed by a substance was

subsequently emitted as two photons. The first photon had a wavelength

of 600 nm. What was the wavelength of the second photon?

Watch Video Solution

9. Calculate energy in terms of blue light of wavelength 450 nm.

Watch Video Solution

10. Calculate the mass of a photon of light of wavelength 580 nm.

Watch Video Solution

https://dl.doubtnut.com/l/_trIInGKSsMla
https://dl.doubtnut.com/l/_bnQL1ugusN0E
https://dl.doubtnut.com/l/_zVSD2Qt1k9ZI
https://dl.doubtnut.com/l/_HtFdaXjYSVoI


11. A 150 W hollow-cathode lamp of an atomic absorption

spectrophotometer emits monochromatic light of wavelength 553.5 nm.

Calculate the number of photons emitted in one minute (150 watts

). 

Watch Video Solution

150Js− 1

12. A photon of wavelength 450 nm strikes a metal surface whose work

function is 2.5 eV. Calculate 

the energy of the photon

Watch Video Solution

13. Photoelectrons of threshold wavelength350 nm are emited by u.v light

of 250 nm wavelength, from a metal surface. Calculate the kinetic energy

of the emitted electrons.

Watch Video Solution

https://dl.doubtnut.com/l/_HtFdaXjYSVoI
https://dl.doubtnut.com/l/_tZlIjGR19cMo
https://dl.doubtnut.com/l/_2anq59e05URJ
https://dl.doubtnut.com/l/_VaOJsJCyrRot


14. Calculate the energy of 1 mole of photons whose frequency is

 Hz.

Watch Video Solution

6.0 × 1014

15. Calculate the wavelength of the second line in Balmer series.

Watch Video Solution

16. Calculate the wavelength of the limiting line in Balmer series.

Watch Video Solution

17. Why is the negative sign for energy of the electron in hydrogen atom

for all possible orbits?

Watch Video Solution

https://dl.doubtnut.com/l/_VaOJsJCyrRot
https://dl.doubtnut.com/l/_zMhE37XFGkZ7
https://dl.doubtnut.com/l/_Gsdk4cj8vobs
https://dl.doubtnut.com/l/_rcgYen43aT4x
https://dl.doubtnut.com/l/_MkSQbEqfdYjz


18. What is a free electron at rest?

Watch Video Solution

19. Calculate the radius of the second orbit of 

Watch Video Solution

Li2 +

20. Calculate the radius of the  Bohr orbit of 

Watch Video Solution

I st He+

21. Calculate the velocity of an electron placed in the  orbit of 

ion.

Watch Video Solution

3rd He2 +

https://dl.doubtnut.com/l/_MkSQbEqfdYjz
https://dl.doubtnut.com/l/_UiskQxAJ1XSR
https://dl.doubtnut.com/l/_y3WixBplaFZR
https://dl.doubtnut.com/l/_60tDBtXOznZ5
https://dl.doubtnut.com/l/_3M9TKIb6eYAA
https://dl.doubtnut.com/l/_CIijGbAGPrzM


22. Find out the quantum number 'n' coresponding to the exited state of

 ion if on transition to the ground state that ion emits two photons

in sucession with wavelengths 1026.7 and 304 Å

.

Watch Video Solution

He+

(RH = 1.096 × 107m− 1)

23. Calculate the wavelengths of the first line and the series limit for the

Lyman series for hydrogen .

Watch Video Solution

(RH = 109678cm− 1)

24. Calculate the de Broglie wavelength of a ball of mass 0.05 kg moving

with a velocity of .

Watch Video Solution

50ms− 1

https://dl.doubtnut.com/l/_CIijGbAGPrzM
https://dl.doubtnut.com/l/_OjKvZlWUkJHV
https://dl.doubtnut.com/l/_p5v4HSVjLTVE


25. Calculate the mass of a photon of wavelength 55 pm.

Watch Video Solution

26. Calculate the wavelength of an electron moving with a velocity of

.

Watch Video Solution

2.7 × 107ms− 1

27. Find the de Broglie wavelength of an electron with kinetic energy

.

Watch Video Solution

9.6 × 10− 19J

28. With what velocity must an electron travel so that its momentum is

equal to that of a photon of wavelength of  ?

Watch Video Solution

λ = 5000Å

https://dl.doubtnut.com/l/_QPR1XMxabAao
https://dl.doubtnut.com/l/_uDNyqkwhfbUW
https://dl.doubtnut.com/l/_dDeW78UBsiyr
https://dl.doubtnut.com/l/_jK2VCOcs4zko


29. The wavelength of an electron moving in the second orbit of H-atom is

an integral multiple of its circumference. Calculate 

speed of electron in the second orbit

Watch Video Solution

30. What is the uncertainty in the position of electron, if uncertainty in its

velocity is 0.006 m/s ?

Watch Video Solution

31. Calculate the uncertainty in velocity of a cricket ball of mașs 145g, if

the uncertainty in its position is of the order of 1 Å.

Watch Video Solution

https://dl.doubtnut.com/l/_jK2VCOcs4zko
https://dl.doubtnut.com/l/_P5L6Fdmt4Nuv
https://dl.doubtnut.com/l/_N0FP4iWqRne6
https://dl.doubtnut.com/l/_DiFguvFzDPhL


32. What is the uncertainty in position of a golf ball of mass 40g and

speed 35 m/s if the speed can be measured within an accuracy of 2%?

Watch Video Solution

33. What is the orbital angular momentum of an electron in 3p orbital?

Watch Video Solution

34. Given below are the sets of quantum number for given orbitals. Name

the orbital. 

Watch Video Solution

n = 2, l = 1, m1 = − 1

35. Given below are the sets of quantum numbers for given orbitals.

Name these orbitals. 

https://dl.doubtnut.com/l/_qnClrg8Z6B5z
https://dl.doubtnut.com/l/_oCoMXcPVoQ2I
https://dl.doubtnut.com/l/_GwB03ax05Gvo
https://dl.doubtnut.com/l/_oiGmmRgLQI9W


Watch Video Solution

n = 4, l = 2

36. Representation of the orbital with quantum numbers n=3, l=1 is …….

Watch Video Solution

37. Given below are the sets of quantum numbers for given orbitals.

Name these orbitals. 

Watch Video Solution

n = 4, l = 2, m1 = ± 2

38. For n=5, suggest 

Total number of electrons that it can have

Watch Video Solution

https://dl.doubtnut.com/l/_oiGmmRgLQI9W
https://dl.doubtnut.com/l/_0sqROqWXvUgF
https://dl.doubtnut.com/l/_g6qy7ZzwBXia
https://dl.doubtnut.com/l/_P39qiZ1x1CoG
https://dl.doubtnut.com/l/_05B8TGbHOeiz


39. Find the number of radial nodes in 3p orbital.

Watch Video Solution

40. Find the number of radial nodes in 3d.

Watch Video Solution

41. Predict total spin for configuration: 

Watch Video Solution

1s2, 2s2, 2p4

42. Predict total spin for configuration: 

Watch Video Solution

1s2, 2s2, 2p4

https://dl.doubtnut.com/l/_05B8TGbHOeiz
https://dl.doubtnut.com/l/_hhO2MlV1NhhK
https://dl.doubtnut.com/l/_AXvAo07qPSkB
https://dl.doubtnut.com/l/_8YaWdRR77y74
https://dl.doubtnut.com/l/_IGn08IOWHLrU


43. Predict total spin for configuration: 

Watch Video Solution

1s2, 2s22p6, 3s23p63d5, 4s1

44. Predict total spin for configuration: 

Watch Video Solution

1s2, 2s1

45. A compound of vanadium has magnetic moment of 1.73 BM. What is

the electronic configuration of the vanadium ion in the compound ?

Watch Video Solution

46. An -particle having kinetic energy of 7.5 MeV is scattered by gold

(Z=79) mucleus through . Calculate the distance of closest approach.

W t h Vid S l ti

α

180∘

https://dl.doubtnut.com/l/_IGn08IOWHLrU
https://dl.doubtnut.com/l/_VGD2Q2MFZQGG
https://dl.doubtnut.com/l/_YWCnDyeVyoVy
https://dl.doubtnut.com/l/_n6QgpFqMRCwL


Watch Video Solution

47. The Schrodinger wave equation for hydrogen atom is 

 


where  is Bohr's radius. Let the radial node be at  then find r in terms

of .

Watch Video Solution

ψ2
2r = 0 = [ ]

2

(2 − )e−rn /a0
1

4√2π

r0

a0

a0 r0

a0

48. For an orbital in , radial function is 

 


where  atomic number, and r is the radial

distance from the nucleus. Find the distance of the rdial node from the

nucleus.

Watch Video Solution

B+ 4

R ( r ) = ( )
3 / 4

(4 − σ)σe−σ / 21

9√6

Z

a0

σ = , a0 = 0.529Å, Z =
Zr

a0

https://dl.doubtnut.com/l/_n6QgpFqMRCwL
https://dl.doubtnut.com/l/_a8dMws1wbA1A
https://dl.doubtnut.com/l/_KkUVXFoFlyKj


49. The wave inction of 3s electron is given by

 


It has a node at . Find the relation between  and .

Watch Video Solution

Ψ = ( )
3 / 2

[27 − 18( ) + 2( )
3

]er/ 3a0
1

81√3π

1

a0

r

a0

r

a0

r = r0 r0 a0

50. For an electron in a hydrogen atom, the wave function y is

proportional to exp- , where  is the Bohr radius. Find the ratio of

probability of finding the electron at the nucleus to the probability of

finding it at .

Watch Video Solution

r/a0 a0

a0

51. The wave function of atomic orbital of H-like atom is

 


Given that the radius is in Å, then what is the radius for nodal surface for

 ion.

R2 ,0 or R2s = Z3 / 2(2 − Zr)eZr/ 21

4√2π

He+

https://dl.doubtnut.com/l/_QenaAGk2338U
https://dl.doubtnut.com/l/_m8G7gfa9jIrb
https://dl.doubtnut.com/l/_YjRX3L1vcgKw


Level I

A. 1.75

B. 1.5

C. 1

D. 0.5

Answer:

Watch Video Solution

1. The absolute value of charge on the electron was determined by:

A. J.J. Thomson

B. R.A. Millikan

C. Rutherford

D. Chadwick

https://dl.doubtnut.com/l/_YjRX3L1vcgKw
https://dl.doubtnut.com/l/_MUE2cyDN8njw


Answer: B

Watch Video Solution

2. Rutherford's experiment on scattering of - particles showed for the

first time that the atom has:

A. electrons

B. protons

C. neutrons

D. nucleus

Answer: D

Watch Video Solution

α

3. Which of the following conditions is incorrect for a well behaved wave

function ?(Ψ)

https://dl.doubtnut.com/l/_MUE2cyDN8njw
https://dl.doubtnut.com/l/_z5dcmtm26kUb
https://dl.doubtnut.com/l/_qjiVEAR5gRXy


A.  must be finite

B.  must be single valued

C.  must be infinite

D.  must be continuous

Answer: C

Watch Video Solution

Ψ

Ψ

Ψ

Ψ

4. Neutrino has:

A. charge +1, mass 1

B. charge 0, mass 0

C. charge-1, mass 1

D. charge 0, mass 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qjiVEAR5gRXy
https://dl.doubtnut.com/l/_LpgCmMJqlgm7


5. Which of the following does not characterise X-rays?

A. The radiations can ionise gases

B. It causes ZnS to fluorescence

C. Deflected by electric and magnetic fields

D. Have wavelengths shorter than ultraviolet rays

Answer: C

Watch Video Solution

6. The ratio of the volume of the atom and the volume of the nucleus is:

A. 

B. 

C. 

1010

1012

1015

https://dl.doubtnut.com/l/_LpgCmMJqlgm7
https://dl.doubtnut.com/l/_it66KdV7b4rI
https://dl.doubtnut.com/l/_h1rlUL2c07aC


D. 

Answer: C

Watch Video Solution

1020

7. The spectral lines corresponding to the radiation emitted by an

electron jumping from higher orbits to first orbit belong to:

A. Paschen series.

B. Balmer series

C. Lyman series

D. Brackett series

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_h1rlUL2c07aC
https://dl.doubtnut.com/l/_BXjJA7pvC58n


8. The quantum number not obtained from the Schrodinger's wave

equation is:

A. n

B. l

C. m

D. s

Answer: D

Watch Video Solution

9. An electron has a spin quantum number +1/2 and a magnetic quantum

number -1, It cannot be present in:

A. d-orbital

B. f-orbital

C. s-orbital

https://dl.doubtnut.com/l/_8St7molQwJYF
https://dl.doubtnut.com/l/_gZlLxQtRdMHR


D. p-orbital

Answer: C

Watch Video Solution

10. The correct set of four quantum numbers for the valence electrons of

rubidium atom (Z=37) is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5, 1, 1, +
1

2

5, 0, 1, +
1

2

5, 0, 0, +
1

2

5, 1, 0, +
1

2

https://dl.doubtnut.com/l/_gZlLxQtRdMHR
https://dl.doubtnut.com/l/_3G2lfNIXP8BV


11. Maximum number of electrons is a subshell with l = 3 and n = 4 is

A. 14

B. 16

C. 10

D. 12

Answer: A

Watch Video Solution

12. Two electrons occupying the same orbital are distinguished by which

quantum number ?

A. Principal quantum number

B. Magnetic quantum number

C. Azimuthal quantum number

D. Spin quantum number

https://dl.doubtnut.com/l/_NwEAow0YWgNp
https://dl.doubtnut.com/l/_8DEhmZGPqsAc


Answer: D

Watch Video Solution

13. Ratio of energy of photon of wavelength 3000  and 6000  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A ∘ A ∘

3: 1

2: 1

1: 2

1: 3

14. Which one of the following sets of quantum numbers is possible ?

A. n = 3, l = 3, ml = − 3, ms = +
1

2

https://dl.doubtnut.com/l/_8DEhmZGPqsAc
https://dl.doubtnut.com/l/_CyfwWwWYeV0J
https://dl.doubtnut.com/l/_hnc4UXTf4RH4


B. 

C. 

D. 

Answer: C

Watch Video Solution

n = 2, l = 1, ml = 2, ms = −
1

2

n = 2, l = 0, ms = +
1

2

n = 1, l = 0, ml = 0, ms = 0

15. 'Heisenberg's uncertainty principle can be expressed as

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Δx ≥
Δp × h

4π

Δx × Δp ≥
h

4π

Δx × Δp ≥
h

x

Δp ≥
πh

Δx

https://dl.doubtnut.com/l/_hnc4UXTf4RH4
https://dl.doubtnut.com/l/_AIxTP9WDCMLl
https://dl.doubtnut.com/l/_rUjhNuPHWKma


16. Calculate the wavelength (in nanometer) associated with a proton

moving at  (mass of proton 

A. 0.032 nm

B. 0.40 nm

C. 2.5 nm

D. 14.0 nm

Answer: B

Watch Video Solution

1.0 × 103ms− 1s

= 1.67 × 10− 27kg and h = 6.63 × 10− 34Js)

17. The total spin resulting from a  configuration is

A. 

B. 

C. 2

d8

3/2

1/2

https://dl.doubtnut.com/l/_rUjhNuPHWKma
https://dl.doubtnut.com/l/_K6tkRMtEgKSP


D. 1

Answer: A

Watch Video Solution

18. An ion that has 18 electrons in the outermost shell is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Cu+

Th4 +

Cs+

K +

https://dl.doubtnut.com/l/_K6tkRMtEgKSP
https://dl.doubtnut.com/l/_NthblmTATuUr


19. The wavelength associated with a golf ball weighing 200g and moving

at a speed of 5 m/h is of the order of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 10m

10− 20m

10− 30m

10− 40m

20. Which of the following pairs is isodiaphers?

A. 

B. 

C. 

D. 

14
6 C and  23

11Na

24
12Mg and  23

11Na

234
90 Th and 238

92 U

12
6 C and  15

7 N

https://dl.doubtnut.com/l/_lTu4GyS06gBU
https://dl.doubtnut.com/l/_zkcpLqhQbGVu


Answer: C

Watch Video Solution

21. In Bohr’s stationary orbits

A. Electrons do not move

B. Electrons move emitting radiations

C. Energy of the electron remains constant

D. Angular momentum of the electron is 

Answer: C

Watch Video Solution

h/2π

22. The distance between  Bohr orbits of  is :

A. 

4th and 3rd He+

2.645 × 10− 10m

https://dl.doubtnut.com/l/_zkcpLqhQbGVu
https://dl.doubtnut.com/l/_8JHHriNF5oga
https://dl.doubtnut.com/l/_1KP0BaZA0AnP


B. 

C. 

D. 

Answer: C

Watch Video Solution

1.322 × 10− 10m

1.851 × 10− 10m

2.33 × 10− 10m

23. Line spectra is characteristic of :

A. molecules

B. atoms

C. radicals

D. both A and B

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1KP0BaZA0AnP
https://dl.doubtnut.com/l/_wY2EFZdlgSGq
https://dl.doubtnut.com/l/_D7Dr3erXeGoH


24. With increasing principal quantum number, the energy difference

between adjacent energy levels in H-atom:

A. decreases

B. increases

C. remains constant

D. decreases for low value of Zand increases for higher value of Z.

Answer: A

Watch Video Solution

25. The total number of orbitals in L shell of an atom is

A. 1

B. 4

C. 9

D. 16

https://dl.doubtnut.com/l/_D7Dr3erXeGoH
https://dl.doubtnut.com/l/_2OmilpjwRf69


Answer: C

Watch Video Solution

26. Which of the following statements is correct?

A. A. The 3d orbitals remain degenerate in the presence of magnetic

field.

B. B. The electron densities in the xy and yz planes are zero in 

orbital.

C. C. The electron density in the xy plane in  orbital is zero.

D. D. The electron density in the xy plane in  orbital zero.

Answer: B

Watch Video Solution

3dxz

3dz2

3dxy

27. The number of unpaired electrons in  is27Co

https://dl.doubtnut.com/l/_2OmilpjwRf69
https://dl.doubtnut.com/l/_ie3nqRVhpgTU
https://dl.doubtnut.com/l/_Y0R4i3NJsP7b


A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

28. What are the numbers of spherical and angular nodes in 4f orbitals,

from the given options?

A. 1, 3

B. 1, 4

C. 2, 3

D. 0, 3

Answer: D

https://dl.doubtnut.com/l/_Y0R4i3NJsP7b
https://dl.doubtnut.com/l/_1MjjGTM1SLV2


Watch Video Solution

29. Which of the following sets represents isoelectronic species?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K + , Ca2 + , Sc3 +

Na+ , F − , V 3 +

K + , Cl− , Mg2 +

Cr3 + , Fe2 + , Co3 +

30. The electronic configuration of  is

A. 

B. 

C. 

24Cr

[Ar]3d54s1

[Ar]3d44s2

[Ar]3d64s0

https://dl.doubtnut.com/l/_1MjjGTM1SLV2
https://dl.doubtnut.com/l/_fVTHXR8zTO2n
https://dl.doubtnut.com/l/_NfdZrnrShpJo


D. 

Answer: A

Watch Video Solution

[Ar]4d54s1

31. The number of possible orientations of d orbitals in space is

A. 2

B. 3

C. 4

D. 5

Answer: D

Watch Video Solution

32. Which electronic configuration does not follow the Aufbau rule?

https://dl.doubtnut.com/l/_NfdZrnrShpJo
https://dl.doubtnut.com/l/_uH3wCjPeuaRD
https://dl.doubtnut.com/l/_jbxmYYZkfKJa


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1s22s22p6

1s22s22p63s2

1s2

1s22s22p43s2

33. The subshells which are filled just before and just after the filling of 5p

subshell are respectively: 5s, 5d; 4d, 6s;
4d, 4f;
None of these

A. 5s, 5d

B. 4d, 6s

C. 4d, 4f

D. 6s, 4f

Answer: B

https://dl.doubtnut.com/l/_jbxmYYZkfKJa
https://dl.doubtnut.com/l/_IPrE5Y4ZFtoY


Watch Video Solution

34. The magnetic moment and nature for isolated gaseous ion  is. :

zero and diamagnetic,
 2.82 BM and diamagnetic,
 2.82 BM and

paramagnetic,
None of these

A. zero and diamagnetic

B. 2.82 BM and diamagnetic

C. 2.82 BM and paramagnetic

D. None of these

Answer: C

Watch Video Solution

Au3 +

35. The correct set of quantum numbers for the last electron of  is3
,

0
,
0
,
−
1/
2
3
,
1
,
0
,
+
1/
2
3
,
1
,
1
,
+
1/
2
None of these

Na+

https://dl.doubtnut.com/l/_IPrE5Y4ZFtoY
https://dl.doubtnut.com/l/_O39YoXN3JgHB
https://dl.doubtnut.com/l/_MPjAq0TiZfCW


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3, 0, 0, −
1

2

3, 1, 0, +
1

2

3, 1, 1, +
1

2

2, 1, 0, −
1

2

36. Select the correct statement for Ne.

A. It is not isoelectronic with 

B. Its last electron enters in s orbital

C. The value of m must be zero for the last electron

D. The value of Imust be 1 for the last electron

Answer: D

Watch Video Solution

H2O

https://dl.doubtnut.com/l/_MPjAq0TiZfCW
https://dl.doubtnut.com/l/_zVcxhXfl07D3


37. Which of the following may have same set of quantum numbers? :

A. Last electron of Sc and last electron of Fe.

B. An unpaired electron of C and an unpaired electron in Si.

C. Last electron of Sc and last electron of Y.

D. An unpaired electron in 2p orbital of N and unpaired electron in 2p

orbital of B.

Answer: D

Watch Video Solution

38. Choose the correct statement among the following:

A. Number of orbitals in  shell are .

B. Number of orbitals in a subshell are .

nth n2

(2l − 1)

https://dl.doubtnut.com/l/_zVcxhXfl07D3
https://dl.doubtnut.com/l/_JgMa0cs5Ff3t
https://dl.doubtnut.com/l/_q4xwx7wv0ciE


C. Number of subshell in  shell are (n - 1).

D. Number of electrons in an orbital of a subshell are 

Answer: A

Watch Video Solution

nth

2(2l + 1)

39. In boron atom, shielding of the last electron is due to

A. electrons of K shell only.

B. all the electrons of K and L shells

C. two electrons each of 1s and 2s.

D. all the electrons of L shell only.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_q4xwx7wv0ciE
https://dl.doubtnut.com/l/_hEODFwVHrgW9


40. Which of the following statements is correct?

A. Total number of electrons in a subshell is .

B.  and  orbitals are non-axial

C. Only s orbital has directional orientation while  d and f orbitals

have non-directional properties.

D. Spin multiplicity of nitrogen atom is 4.

Answer: D

Watch Video Solution

2l + 1

pz, dx2 −y2 dz2

pz

41. Which of the following species has the magnetic moment value of 3.87

B.M.?

A. 

B. 

C. 

Fe3 +

Cu2 +

Co2 +

https://dl.doubtnut.com/l/_7v7UtmtAOp40
https://dl.doubtnut.com/l/_KRsFJ1deTXip


D. 

Answer: C

Watch Video Solution

Au3 +

42. The first emission line in the atomic spectrum of hydrogen in the

Balmer series appear at.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cm− 19R
400

cm− 17R
144

cm− 13R
4

cm− 15R
36

https://dl.doubtnut.com/l/_KRsFJ1deTXip
https://dl.doubtnut.com/l/_BE7IVBJJGV5H


43. Which of the following orbit of  ion will have the same energy as

that of second orbit of hydrogen atom?

A. n = 1

B. n = 2

C. n = 3

D. n = 4

Answer: D

Watch Video Solution

He+

44. The ratio of potential energy and total.energy of an electron in Bohr

orbits of hydrogen atom is

A. 2

B. 

C. 1

1/2

https://dl.doubtnut.com/l/_uaS9F0UKabHN
https://dl.doubtnut.com/l/_vV3AjdIw7iDj


D. 

Answer: A

Watch Video Solution

−1/2

45. The number of possible spectral lines emitted when electron in n=4

Bohr orbit reaches to n=1 Bohr orbit is.

A. 1

B. 2

C. 4

D. 6

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_vV3AjdIw7iDj
https://dl.doubtnut.com/l/_QnAyATV8BgG4


46. The correct order of penetrating power of 3s, 3p, 3d electrons is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3d > 3p > 3s

3s > 3p > 3d

3s > 3d > 3p

3d > 3s > 3p

47. Which of the following rules could explain the presence of three

unpaired electrons in N-atom?

A. Hund's rule

B. Aufbau's principle

C. Heisenberg's uncertainty principle

D. Pauli's exclusion principle

https://dl.doubtnut.com/l/_SCucTJl6HfRv
https://dl.doubtnut.com/l/_IbBmCnSrdXF7


Answer: A

Watch Video Solution

48. The orbital diagram in which both the Pauli's exclusion priciple and

Hund's rule are violated, is: 
 





A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_IbBmCnSrdXF7
https://dl.doubtnut.com/l/_efw86f76dHcl
https://dl.doubtnut.com/l/_gbbeCvA5VF52


49. The correct order of screening effects of s, p, d, f sub-shells is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

s > p > d > f

s < p < d < f

d > p > s > f

s > f > d > p

50. Which of the following subshells can accommodate as many as 10

electrons?

A. 2d

B. 3d

C. 4f

D. 5g

https://dl.doubtnut.com/l/_gbbeCvA5VF52
https://dl.doubtnut.com/l/_uhpTr265P4aK


Level Ii

Answer: B

Watch Video Solution

1. Which point does not pertain to electron in Bohr's model of atom? :

Angular momentum is an integral multiple of , The path of the

electron within an atom is circular,
 Force of attraction of electron

towards nucleus is balanced by centrifugal force,
 For a moving electron,

energy changes continuously.

A. Angular momentum is an integral multiple of 

B. The path of the electron within an atom is circular

C. Force of attraction of electron towards nucleus is balanced by

centrifugal force

D. For a moving electron, energy changes continuously

h/(2π)

h/(2π)

https://dl.doubtnut.com/l/_uhpTr265P4aK
https://dl.doubtnut.com/l/_huKtBb0BEXAX


Answer: D

Watch Video Solution

2. Which of the following electron transitions in hydrogen atom will

require largest amount of energy?From n=1 to n=2
 From =2 to n=3
 From

n=2 to n=0
From n=3 to n=5

A. From n = 1 to n = 2

B. From n = 2 to n = 3

C. From n = 2 to n = 

D. From n = 3 to n = 5

Answer: A

Watch Video Solution

∞

https://dl.doubtnut.com/l/_huKtBb0BEXAX
https://dl.doubtnut.com/l/_TDfXYlIVLEX6


3. The speed of the electron in the Ist orbit of the hydrogen atom in the

ground state is (c is the velocity of light):c
1/1.37
c/
1370
c/
13.7
c/
137

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

c

1.37

c

1370

c

13.7

c

137

4. The longest wavelength of  when its electron return to third Bohr

orbit is ‘m' then shortest wavelength of  in the corresponding

transition series in terms of 'm' is

A. m

B. 

He+

Be3 +

7
64

m
5

36

https://dl.doubtnut.com/l/_0ukLnnDae7Rt
https://dl.doubtnut.com/l/_5jWTsW9geQHG


C. 

D. m

Answer: A

Watch Video Solution

m
64
7

53

8

5. For the energy levels in an atom which one of the following statements

is correct?

A. The 4s sub-energy level is at a higher energy than the 3d sub-

energy level

B. The M-energy level can have maximum of 32 electrons

C. The second principal energy level can have four orbitals and contain

a maximum of 8 electrons

D. The  main energy level can have maximum of 72 electrons

Answer: C

5th

https://dl.doubtnut.com/l/_5jWTsW9geQHG
https://dl.doubtnut.com/l/_OBbaJZ0QuU6s


Watch Video Solution

6. The ionization enthalpy of hydrogen atoms is 

The energy required to excite the electron the atom from n =1 to n=2 is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.312 × 106J  mol − 1

9.84 × 105J mol − 1

8.51 × 105J mol − 1

6.56 × 105J mol − 1

7.56 × 105J mol − 1

7. Ionization energy of  is  The energy of

the first stationary state (n=1) of  is :

A. 

He+ 19.6 × 10− 18  J atom − 1

Li2 +

−2.2 × 10− 15J atom − 1

https://dl.doubtnut.com/l/_OBbaJZ0QuU6s
https://dl.doubtnut.com/l/_b2QuYVSmYsIj
https://dl.doubtnut.com/l/_O5D43M8kdVZI


B. 

C. 

D. 

Answer: D

Watch Video Solution

8.82 × 10− 17J atom − 1

4.41 × 10− 16J atom − 1

−4.41 × 10− 17J atom − 1

8. A metal is irradiated with light of wavelength 600 nm. Given that the

work function of the metal is 1.0 eV, the de Broglie wavelength of the

ejected electron is close to:

A. 

B. 

C. 

D. 

Answer: C

6.6 × 10− 7m

8.9 × 10− 11m

1.19 × 10− 9m

6.6 × 10− 13m

https://dl.doubtnut.com/l/_O5D43M8kdVZI
https://dl.doubtnut.com/l/_0RBpoRXJW6As


Watch Video Solution

9. Ionization energy of gaseous Na atoms is . The lowest

possible frequency of light that ionizes sodium atom is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

495.5  kJ mol − 1

(h = 6.626 × 10− 34Js, NA = 6.022 × 1023  mol − 1)

7.50 × 104s− 1

4.76 × 1014s− 1

3.15 × 1015s− 1

1.24 × 1015s− 1

10. The energy required to break one mole of CI - Cl bonds in

. The longest wavelength of lig capable ofCl2,  is 242  kJ mol − 1

https://dl.doubtnut.com/l/_0RBpoRXJW6As
https://dl.doubtnut.com/l/_SG0zHbdz6tXS
https://dl.doubtnut.com/l/_BZQfSRTz0one


breaking Cl-Cl bonds is

A. 494 nm

B. 594 nm

C. 640 nm

D. 700 nm

Answer: A

Watch Video Solution

(c = 3 × 108  ms − 1 and NA = 6.02 × 1023  mol − 1)

11. A 1kW radio transmitter operates at a frequency of 880 Hz. How many

photons per second does it emit?

A. 

B. 

C. 

1.71 × 10− 21

1.71 × 1033

6.02 × 1023

https://dl.doubtnut.com/l/_BZQfSRTz0one
https://dl.doubtnut.com/l/_qitTfo9JPwy9


D. 

Answer: B

Watch Video Solution

2.85 × 1028

12. Calculate the energy of radiation emitted for the electronic transition

from infinity to ground state for hydrogen atom. Given

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

c = 3 × 108  ms − 1, RH = 1.09678 × 107m− 1, h = 6.6256 × 10− 34  J s − 1

2.18 × 10− 18J

3.25 × 10− 18J

4.05 × 10− 18J

2.39 × 10− 18J

https://dl.doubtnut.com/l/_qitTfo9JPwy9
https://dl.doubtnut.com/l/_QUdo2QMFqC5L
https://dl.doubtnut.com/l/_nZFccgaujN0n


13. Wavelength of high energy transition of hydrogen atoms is 91.2 nm.

Calculate the corresponding wavelength of He atoms.

A. 22.8 nm

B. 20.5 nm

C. 14.6 nm

D. 17.9 nm

Answer: A

Watch Video Solution

14. The de Broglie wavelength of a tennis ball of mass 60g moving with a

velocity of  is approximate [Planck's constant 

]

A. 

B. 

10ms− 1 = 6.63 × 10− 34Js

10− 33m

10− 31m

https://dl.doubtnut.com/l/_nZFccgaujN0n
https://dl.doubtnut.com/l/_tFMlKl4WyElx


C. 

D. 

Answer: A

Watch Video Solution

10− 16m

10− 25m

15. In an atom, an electron is moving with a speed of  with an

accuracy of 0.005%. Certainty with while the position of the electron can

be located is , mass of electron

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

600ms− 1

(h = 6.6 × 10− 34kgm2s− 1)

me = 9.1 × 10− 31k

1.52 × 10− 4m

5.10 × 10− 3m

1.92 × 10− 3m

3.84 × 10− 3m

https://dl.doubtnut.com/l/_tFMlKl4WyElx
https://dl.doubtnut.com/l/_oLBYFeim1sP8


Watch Video Solution

16. Which of following pairs of d-orbitals will have electron density along

the axis?

A. 

B. 

C. 

D. dxz, dyz

Answer: A

Watch Video Solution

dz2, dx2 − y2

dxy, dx2 − y2

dz2, dxz

17. In hydrogen atomic spectrum, a series limit found at .

Then it belongs to.

A. Lyman series

12186.3cm− 1

https://dl.doubtnut.com/l/_oLBYFeim1sP8
https://dl.doubtnut.com/l/_md7LU9WfMQSP
https://dl.doubtnut.com/l/_PLJU7q5BUqpT


B. Balmer series

C. Paschen series

D. Brackett series

Answer: C

Watch Video Solution

18. The maximum kinetic energy of the photoelectrons is formed to be

, when the metal is irradiated with a radiation of requency 

. The threshold frequency, of the metal is about?

A. 

B. 

C. 

D. 

Answer: A

6.63 × 10− 19J

2 × 1015Hz

1 × 1015s− 1

2 × 1015s− 1

3 × 1015s− 1

1.5 × 1015s− 1

https://dl.doubtnut.com/l/_PLJU7q5BUqpT
https://dl.doubtnut.com/l/_7eP7IuKzGdyg


Watch Video Solution

19. Energy of an electron is given by, 

Wavelength of light required to excite an electron in hydrogen atom from

level n = 1 to n = 2 will be: 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E = − 2.178 × 10− 184( )J.
Z2

n2

(h = 6.62 × 10− 34Js and c = 3 × 108ms− 1)

6.500 × 10− 7m

8.500 × 10− 7m

1.214 × 10− 7m

2.816 × 10− 7m

20. A photon with initial frequency  Hz scatters off electron at rest. Its

final frequency is  Hz. The speed of scattered electron is close

to: 

1011

0.9 × 1011

(h = 6.63 × 10− 34Js. Me = 9.1 × 10− 31kg)

https://dl.doubtnut.com/l/_7eP7IuKzGdyg
https://dl.doubtnut.com/l/_g33EVoS9YqSW
https://dl.doubtnut.com/l/_msr8r9ZIu3Vh


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4 × 103ms− 1

3 × 102ms− 1

2 × 106ms− 1

30ms− 1

21. Calculate the uncertainty in velocity of an oxygen molecule

, trapped within a sac of average diameter  m.

A. 3.11 m/sec

B. 2.65 m/sec

C. 4.31 m/sec

D. 1.99 m/sec

Answer: D

(5.3 × 10− 26kg) 5 × 10− 10

https://dl.doubtnut.com/l/_msr8r9ZIu3Vh
https://dl.doubtnut.com/l/_aYPFAoNafqLT


Watch Video Solution

22. The orbital angular momentum of an electron in a d-orbital is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√6
h

2π

√2
h

2π

h

2π

2h
2π

23. Light of frequency  Hz is incident on a metal whose work

function is 2eV . The

maximum energy of electrons emitted will be:

A. 2.49eV

6 × 1014

(h = 6.63 × 10− 34Js, ≤ V = 1.6 × 10− 19J)

https://dl.doubtnut.com/l/_aYPFAoNafqLT
https://dl.doubtnut.com/l/_B3dcM8LCl2Kz
https://dl.doubtnut.com/l/_cytwUBp2JRBY


B. 4.49 eV

C. 0.49 eV

D. 5.49eV

Answer: C

Watch Video Solution

24. Increasing order (lowest first) for the values of e/m (charge/mass) for

electron (e ), proton (p), neutron (n) and  particle  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α − (α)

e, p, n, α

n, p, e, α

n, p, α, e

n, α, p, e

https://dl.doubtnut.com/l/_cytwUBp2JRBY
https://dl.doubtnut.com/l/_N5NGJTXcMITd


25. The triad of nuclei that is isotonic is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

14
6 C, 14

7 N, 19
9 F

12
6 C, 14

7 N, 19
9 F

14
6 C, 14

7 N, 17
9 F

14
6 C, 15

7 N, 17
9 F

26. Which of the following statements is incorrect? : The frequency of

radiation is inversely proportional to its wavelength.,
 Energy of radiation

increases with increase in frequency.,
 Energy of radiation decreases with

increase in wavelength.,
 The frequency of radiation is directly

proportional to its wavelength.

https://dl.doubtnut.com/l/_N5NGJTXcMITd
https://dl.doubtnut.com/l/_mKfTcGnLWptF
https://dl.doubtnut.com/l/_v7SjUcEYGtk8


A. The frequency of radiation is inversely proportional to its

wavelength.

B. Energy of radiation increases with increase in frequency.

C. Energy of radiation decreases with increase in wavelength.

D. The frequency of radiation is directly proportional to its

wavelength.

Answer: D

Watch Video Solution

27. A 600 W mercury lamp emits monochromatic radiation of wavelength

331.3 nm. How many photons are emitted from the lamp per second ? (

 Js, velocity of light )

A. 

B. 

C. 

h = 6.626 × 10− 34 = 3 × 108ms− 1

8.35 × 1019

8.35 × 1021

8.35 × 1020

https://dl.doubtnut.com/l/_v7SjUcEYGtk8
https://dl.doubtnut.com/l/_hQB3elZiEuhP


D. 

Answer: C

Watch Video Solution

8.35 × 1023

28. Which one of the following is not the characteristic of Planck's

quantum theory of radiation?

A. The energy is not absorbed or emitted in whole number multiple of

quantum

B. Radiation is associated with energy

C. Radiation energy is not emitted or absorbed continuously but in

the form of small packets called quanta

D. The magnitude of energy associated with a quantum is

proportional to the frequency.

Answer: A

https://dl.doubtnut.com/l/_hQB3elZiEuhP
https://dl.doubtnut.com/l/_GnGHHDO731NV


Watch Video Solution

29. A plot of the kinetic energy  of ejected electrons as a

function of the frequency  of incident radiation for four alkali metals

 is given below: 


 

The alkali metals  are respectively.

A. Li, Na, K and Rb

B. Rb, K, Na and Li

C. Na, K, Li and Rb

D. Rb, Li, Na and K

( mv2)
1

2

(υ)

(M1, M2, M3, M4)

(M1, M2, M3, M4)

https://dl.doubtnut.com/l/_GnGHHDO731NV
https://dl.doubtnut.com/l/_NOQwRPXTYcxv


Answer: B

Watch Video Solution

30. The highest energy in Balmer series, in the emission spectra of

hydrogen is represented by: 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(RH = 109737cm − 1)

4389.48cm− 1

2194.74cm− 1

5486.85cm− 1

27419.25cm− 1

31. If the electronic configuration of nitrogen had , it would have

energy lower than that of the normal ground 'state configuration

1s7

https://dl.doubtnut.com/l/_NOQwRPXTYcxv
https://dl.doubtnut.com/l/_k8ENPdwzLsGb
https://dl.doubtnut.com/l/_kmecfwbZDPKI


 because the electrons would be closer to the nucleus. Yet 

is not observe because it violates:

A. Heisenberg uncertainty principle

B. Hund's rule

C. Paul's exclusion priciple

D. Bohr postulates of stationary orbits

Answer: C

Watch Video Solution

1s22s22p3 1s7

32. An excited  ion emits photon of wavelength  in returning to

ground state from  orbit. If ʻR’ is Rydberg constant, then

A. 

B. 

C. 

He+ λ

nth

n = √
4λR

4λR − 1

n = √
4λR

4λR + 1

n = √
4λR − 1

4λR

https://dl.doubtnut.com/l/_kmecfwbZDPKI
https://dl.doubtnut.com/l/_b9PiL4swQgWy


D. 

Answer: A

Watch Video Solution

n = √
4λR + 1

4λR

33. If the energy of H-atom in the ground state is-E, the velocity of photo-

electron emitted when a photon having energy  strikes a stationary 

 ion in ground state, is given by: ,

, , 

A. 

B. 

C. 

D. 

Answer: C

W h Vid S l i

Eρ

Li2 + v = √
2(Eρ − E)

m

v = √
2(Eρ + 9E)

m
v = √

2(Eρ − 9E)

m
v = √

2(Eρ − 3E)

m

v = √
2(Ep − E)

m

v = √
2(Ep + 9E)

m

v = √
2(Ep − 9E)

m

v = √
2(Ep − 3E)

m

https://dl.doubtnut.com/l/_b9PiL4swQgWy
https://dl.doubtnut.com/l/_3BskC9BryhHz


Watch Video Solution

34. The energy of I, II and III energy levels of a certain atom are

 respectively. A photon wavelength  is emitted during a

transition from III to I. What will be the wavelength of emission for

transition II to I?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

E, and 2E
4E

3
λ

λ

2

λ

2λ

3λ

35. An electron in a hydrogen atom in its ground state absorbs 1.5 times

as much energy as the minimum require for it to escape from the atom.

https://dl.doubtnut.com/l/_3BskC9BryhHz
https://dl.doubtnut.com/l/_l9yRFQknRgmn
https://dl.doubtnut.com/l/_mPcCyTpmiqsc


What is the velocity of the emitted electron?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.54 × 106m/s

1.54 × 108m/s

1.54 × 103m/s

1.54 × 104m/s

36. An -particle having kinetic energy 5 MeV falls on a Cu-foil. The

shortest distance from the nucleus of Cu to which -particle reaches is

(Atomic no. of )

A. 

B. 

C. 

α

α

Cu = 29, K = 9 × 109  Nm2 /C 2

2.35 × 10− 13m

1.67 × 10− 14m

5.98 × 10− 15m

https://dl.doubtnut.com/l/_mPcCyTpmiqsc
https://dl.doubtnut.com/l/_szTxm8Zv9gig


D. 

Answer: B

Watch Video Solution

6.32 × 10− 15m

37. The energy of separation of an electron in a Hydrogen like atom in

excited state is 3.5 eV. The de-Broglie wave length (in Å) associated with

the electron is: (Given radius of I orbit of hydrogen atom is 0.53 Å)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.33

6.66

13.31

31.31

https://dl.doubtnut.com/l/_szTxm8Zv9gig
https://dl.doubtnut.com/l/_6TvuqI1ZKskc
https://dl.doubtnut.com/l/_NbnJz8sbo2RD


38. Photons of frequency, v, fall on metal surface for which the threshold

frequency is . Then

A. All ejected electrons have the same kinetic energy, .

B. The ejected electrons have a distribution of kinetic energy from

zero to .

C. The most energetic electron has kinetic energy hv.

D. The average kinetic energy of ejected electrons is .

Answer: B

Watch Video Solution

v0

h(v − v0)

h(v − v0)

h(v − v0)

39. When electron jumps from the fourth orbit to the second orbit in Het

ion, the radiation emitted out will fall inultraviolet region
 visible region

infrared region
radio wave region

A. ultraviolet region

https://dl.doubtnut.com/l/_NbnJz8sbo2RD
https://dl.doubtnut.com/l/_ybuCLeSV2iDu


B. visible region

C. infrared region

D. radio wave region

Answer: B

Watch Video Solution

40. Which of the following graph represents the radial probability

function of 3d electron?

A. 

B. 

https://dl.doubtnut.com/l/_ybuCLeSV2iDu
https://dl.doubtnut.com/l/_vzQ0QAwf88pr


C. 

D. 

Answer: A

Watch Video Solution

41. For an atom or ion having single electron, compare the energies of

the following orbitals: 

 a spherically symmetrical orbital having two spherical nodes. 


= an orbital which is double dumb-bell and has no radial node. 


= an orbital with orbital angular momentum zero and three radial

nodes. 

 = an orbital having one planar and one radial node.

S1 =

S2

S3

S4

https://dl.doubtnut.com/l/_vzQ0QAwf88pr
https://dl.doubtnut.com/l/_DWqlI6k7NzGl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

S1 = S2 = S3 = S4

S1 = S2 = S4 < S3

S1 > S2 > S3 > S4

S1 < S4 < S3 < S2

42. Excited hydrogen atom emits light in the ultra violet region at

 Hz. With this frequency, the energy of a single photon is

(Given: )

A. 

B. 

C. 

D. 

2.47 × 1015

h = 6.63 × 10− 34Js

8.041 × 10− 40J

2.680 × 10− 19J

1.640 × 10− 18J

6.111 × 10− 17J

https://dl.doubtnut.com/l/_DWqlI6k7NzGl
https://dl.doubtnut.com/l/_cULxIeoAuUUv


Answer: C

Watch Video Solution

43. Which of the following statements on quantum numbers is not

correct?

A. Quantum numbers  and  are needed to describe an

electron in an atom completely.

B. Quantum numbers  and s are obtained by solving the

Schrodinger wave equation.

C. A subshell-in an atom can be designated with two quantum

numbers n and l.

D. The maximum value of  is equal to n-1 and that of m is .

Answer: B

Watch Video Solution

n, l, m ms

n, l, m

l ± l

https://dl.doubtnut.com/l/_cULxIeoAuUUv
https://dl.doubtnut.com/l/_ooMSvu1HY0y5


44. The quantum numbers n and l of four electrons are given: 

The correct order of increasing energy for the orbitals is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(i)n = 4, l = 1    (ii)n = 4, l = 0    (iii)n = 3, l = 2    (iv) n = 3, l =

(i) < (iii) < (ii) < (iv)

(iii) < (iv) < (ii) < (i)

(iv) < (ii) < (iii) < (i)

(ii) < (iv) < (i) < (iii)

45. The kinetic and potential energy (in eV) of an electron present in 

Bohr's orbit of hydrogen atom are respectively?

A. 

B. 

2nd

−1.51, − 3.02

3.40, − 6.80

https://dl.doubtnut.com/l/_yxecUsJF1dwM
https://dl.doubtnut.com/l/_L6OqznWLU1HE


C. 

D. 

Answer: B

Watch Video Solution

−3.02, 1.51

6.80, − 1.51

46. The de-Broglie wavelength of the electron when it is emitted from the

metal surface will be:
 Provided that the stopping potential of the

electrons emitted in a photoelectric experiment is V.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h2 /√2emV

h/√2emV

h2 /2emV

h/2emV

https://dl.doubtnut.com/l/_L6OqznWLU1HE
https://dl.doubtnut.com/l/_dQ1heunJ9I0L


47. If the uncertainity in locating the position of a proton

 is , the uncertainitiy in its speed will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(m = 1.67 × 10− 27kg) 5μm

≥ 9.3 × 10− 3ms− 1

≥ 6.3 × 10− 3ms− 1

≥ 6.3 × 10− 2ms− 1

≤ 6.3 × 10− 2ms− 1

48. Consider the ground state of Cu atom (Z = 29). The number of

electrons with the azimuthal quantum numbers l=1 and 2 are,

respectively,12,5
12,10
16,6
14,8

A. 12, 5

https://dl.doubtnut.com/l/_dQ1heunJ9I0L
https://dl.doubtnut.com/l/_wAmnrXqIR6kV
https://dl.doubtnut.com/l/_T3cwMlvI7VsZ


B. 12, 10

C. 16, 6

D. 14, 8

Answer: B

Watch Video Solution

49. For which of the following hydrogen-like species, the wavelength of

radiation emitted due to electron shifts from n = 2 to n= 1, has a

maximum value?H
H
e
+
L
i
2
+
B
e
3
+

A. H

B. 

C. 

D. 

Answer: A

He+

Li2 +

Be3 +

https://dl.doubtnut.com/l/_T3cwMlvI7VsZ
https://dl.doubtnut.com/l/_qgzgl4ehCd5n


Watch Video Solution

50. The correct Schrodinger's wave equation for an electron with total

energy E and potential energy V is given by :

;

 ;

 ;

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

dz
2

8π2

mh2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

∂z2

8πm

h2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

∂z2

8π2m

h2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

∂z2

8π2h

m2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

dz2

8π2

mh2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

∂z2

8πm

h2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

∂z2

8π2m

h2

+ + + (E − V )Ψ = 0
∂2Ψ

∂x2

∂2Ψ

∂y2

∂2Ψ

∂z2

8π2h

m2

https://dl.doubtnut.com/l/_qgzgl4ehCd5n
https://dl.doubtnut.com/l/_1cPTC3sKZfJX


Level Ii Assertion Reason Type

1. Assertion : Limiting line in the Balmer series has a wavelength of 364.4

mm. 

Reason : Limiting line is obtained for a jump of electron from  : If

both (A) and (R) are correct and (R) is the correct explanation of(A).,
 If

both (A) and (R) are correçt, but (R) is not the correct explanation of (A).,

If (A) is correct, but (R) is incorrect.,
 If both (A) and (R) are incorrect.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

n = ∞

https://dl.doubtnut.com/l/_HSdiBhhMoc2H


2. Assertion : In Bohr model of H atom, the velocity of electron decreases

with increase in principal quantum number. 

Reason : In Bohr model of H atom, velocity of electron is inversely

proportional to radius of the orbit.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HSdiBhhMoc2H
https://dl.doubtnut.com/l/_OwvlgFelnETf


3. Assertion : The radial probability of 1s electron first increases, till it is

maximum at 53Å and then decreases to zero. 

Reason : Bohr radius for the first orbit is 53Å.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: B

Watch Video Solution

4. Assertion : Aspectral line will be seen for a  transition. 


Reason : Energy is released in the form of waves of light when the

2px − 2py

https://dl.doubtnut.com/l/_FGmHVBe5be4F
https://dl.doubtnut.com/l/_ksZ9tI8qGsv3


electron drops from  to  orbital.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: D

Watch Video Solution

2px 2py

5. Assertion : Spin quantum number can have two values, .

Reason : +and -signs signify the positive and negative wave functions.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

+ and −
1

2

1

2

https://dl.doubtnut.com/l/_ksZ9tI8qGsv3
https://dl.doubtnut.com/l/_7z6sh5grLxOT


B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: C

Watch Video Solution

6. Assertion : In  ion, an electron make transition from higher state

to n=2. Then the photon observed will fall in the visible range. 

Reason : Line falling in n=2 is balmer series line which belongs to visible

range in all type of H-like atom orion.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

Li2 +

https://dl.doubtnut.com/l/_7z6sh5grLxOT
https://dl.doubtnut.com/l/_633Udh1cpwzH


C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: D

Watch Video Solution

7. Assertion : The transition of electrons  in H-atom will emit

radiation of higher frequency than . 

Reason : Principal shells  and  have lower energy than .

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

n3 → n2

n4 → n3

n2 n3 n4

https://dl.doubtnut.com/l/_633Udh1cpwzH
https://dl.doubtnut.com/l/_uGUxfEBFJzuC


Answer: B

Watch Video Solution

8. Assertion : All isotopes of a given element show the same type of

chemical behaviour. 

Reason : The chemical properties of an atom are controlled by the

number of electrons in an atom.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_uGUxfEBFJzuC
https://dl.doubtnut.com/l/_0yHXJMsCxuIB


9. Assertion : Hydrogen has one electron in its orbit but it produces

several spectral lines. 

Reason : There are many excited energy levels available. If both (A) and (R)

are correct and (R) is the correct explanation of(A).,
 If both (A) and (R) are

correçt, but (R) is not the correct explanation of (A).,
 If (A) is correct, but

(R) is incorrect.,
 If both (A) and (R) are incorrect.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_0yHXJMsCxuIB
https://dl.doubtnut.com/l/_Z9D4L2s5gtzE


10. Assertion : Only principal quantum number determines the energy of

an electron in an orbital of Na atom. 

Reason : For one electron system, the expression of energy is quite

different from that obtained in Bohr's theory. : If both (A) and (R) are

correct and (R) is the correct explanation of(A).,
 If both (A) and (R) are

correçt, but (R) is not the correct explanation of (A).,
 If (A) is correct, but

(R) is incorrect.,
 If both (A) and (R) are incorrect.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: D

Watch Video Solution

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


11. Statement 1 : The plots of probability density and radial probability

function versus distance r from the nucleus for any particular orbital are

not identical, 

Statement 2 : Probability density is  whereas radial probability function

represents probability of finding the electron in a shell of thickness dr.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

ψ2

https://dl.doubtnut.com/l/_pcYrHMVK5eiA


12. Assertion : The characteristics of cathode rays do not depend upon

the material of electrodes and the nature of the gas present in the

cathode ray tube. 

Reason : Cathode rays consist of negatively charged particles, called

electrons.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

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


13. Statement 1: According to de Broglie, the wavelengths associated with

electrons and other subatomic particles can be detected experimentally. 

Statement 2 : The wavelength associated with any material particle is

directly proportional to its mass.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_bALFULFQ5c8s


14. Statement 1: In hydrogen and hydrogen like species, orbital energy

depends only on the quantum number n whereas in multi-electron atoms

it depends on quantum numbers n and l. 

Statement 2 : The principal quantum number determine the size and the

energy of the orbital.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YE7dRB6ZJCCs


15. Assertion : The maximum number of electrons in the shell with

principal quantum number nis equal to ?. 


Reason : Two electrons in an orbital have the same value of three

quantum numbers n,  and m, but must have different spin quantum

numbers.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

2n2

l

https://dl.doubtnut.com/l/_5oUlMYUDmdbe


16. Assertion : The outer electronic configurations of Cr and Cu are 

and  respectively. 

Reason : Electrons are filled in orbitals in order of their increasing

energies given by  rule.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: B

Watch Video Solution

3d54s1

3d104s1

(n + l)

https://dl.doubtnut.com/l/_st8dVCoU699a


17. Assertion : 2p orbitals do not have any spherical node. 

Reason : The number of nodes in p-orbitals is given by  where n is

the principal quantum number.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

(n − 2)

18. Assertion : The opposite lobes of ap-orbital have opposite sign

whereas opposite lobes of d-orbital have the same sign. 

https://dl.doubtnut.com/l/_y3MhjZk6y8cy
https://dl.doubtnut.com/l/_sLD4ZmVqtmhw


Reason : The opposite lobes of a p-orbital have opposite charge whereas

opposite of lobes of d- orbital have the same charge.

A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: C

Watch Video Solution

19. Assertion : In Lymàn series of H-spectra, the maximum wavelength of

linės is 121.56 nm. 

Reason : Wavelength is maximum when the transition is from the very

next level.

https://dl.doubtnut.com/l/_sLD4ZmVqtmhw
https://dl.doubtnut.com/l/_ONUPU02IJiRM


A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: A

Watch Video Solution

20. Assertion : The free gaseous Cr atom has six unpaired electrons. 

Reason : Half-filled s-orbital has greater stability. : If both (A) and (R) are

correct and (R) is the correct explanation of(A).,
 If both (A) and (R) are

correçt, but (R) is not the correct explanation of (A).,
 If (A) is correct, but

(R) is incorrect.,
 If both (A) and (R) are incorrect.

https://dl.doubtnut.com/l/_ONUPU02IJiRM
https://dl.doubtnut.com/l/_30V3XDSAaPWu


A. If both (A) and (R) are correct and (R) is the correct explanation

of(A).

B. If both (A) and (R) are correçt, but (R) is not the correct explanation

of (A).

C. If (A) is correct, but (R) is incorrect.

D. If both (A) and (R) are incorrect.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_30V3XDSAaPWu

