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BOOKS - G.R. BATHLA & SONS CHEMISTRY (HINGLISH)

ATOMIC STRUCTURE

1. How many protons, electrons and neutrons are present in 018 g .72 P?

° Watch Video Solution

2. Calculate the frequency and wave number of radiation with wavelength

480nm.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RkpZSliZpRo8
https://dl.doubtnut.com/l/_QvnZUwQBqFp0
https://dl.doubtnut.com/l/_HQq2Ddygrgwc

3. Calculate the energy associated with photon of light having a

wavelength 6000A.... [h = 6.624 x 10~ *"erg — sec)]

° Watch Video Solution

4. Which has a higher energy, a photon of violet light with wavelength
4000A.. or a photon of red light with wavelength 7000A.? [

h = 6.62 x 1034 Js]

° Watch Video Solution

5. What is the ratio between the energies of two radiations one with a

wavelength of 6000A... and other with 2000A...?

° Watch Video Solution



https://dl.doubtnut.com/l/_HQq2Ddygrgwc
https://dl.doubtnut.com/l/_geZEASFk2r1s
https://dl.doubtnut.com/l/_kaC6AJ4hyrBj

6. Calculate the wavelength, wave number and frequency of photon
having an energy to three electron volt.

(h = 6.62 x 10~ *"erg — sec).

° Watch Video Solution

7. Calculate the energy in kilocalorie per mol of the photons of an

electromagnetic radiation of wavelength 7600A....

° Watch Video Solution

8. An Electromagnetic radiation of wavelength 242 nm is just sufficient to
ionise a sodium atom .Calculate the ionisation energy of sodium in

KJmol L.

° Watch Video Solution



https://dl.doubtnut.com/l/_Wfqb12EIeHTb
https://dl.doubtnut.com/l/_6gb62C6aof8q
https://dl.doubtnut.com/l/_P3v9Spzv5xt2

9. The photons of light having a wavelength 4000A are necessary to

provide 1.00J of energy are.

° Watch Video Solution

10. Find the number of quanta of radiations of frequency 4.67 x 10351,
that must be absorbed in order to melt 5 g of ice. The energy required to

melt 1 g of ice is 333).

° Watch Video Solution

1. The wavelength of the spectral line when the electron is the hydrogen

atom undergoes a transition from the energy level 4 to energy level 2 is.

° Watch Video Solution



https://dl.doubtnut.com/l/_6FLLGru7o9X4
https://dl.doubtnut.com/l/_HF0MFF2Gv6an
https://dl.doubtnut.com/l/_cUeTbNwZJVfx

12. A blube emits light of A = 4500A. The bulb is rated as 150 watt and
8 % of the energy is emitted as light. Number of photons emitted by

bulb per second is : [Takehc = 12400eVA]

° Watch Video Solution

13. A near UV. photon of 300 nm is absorbe by a gas is red then remitted
as two photons. One photon is red with wavelength 760 nm. Hence

wavelength of the second photon is

° Watch Video Solution

14. Calculate the wavelength of the radiation that would cause photo
dissociation of chlorine molecule if the Cl— Cl bond energy is

243kJ / mol.

° Watch Video Solution



https://dl.doubtnut.com/l/_IBep4wTmwTeV
https://dl.doubtnut.com/l/_EYCH9jbdLOWE
https://dl.doubtnut.com/l/_ibtcAmcjFUQa
https://dl.doubtnut.com/l/_2d2bL8VNHr5T

15. How many moles of photon would contain sufficient energy to raise
the temperature of 225 g of water 21° C to 96° C? Specific heat of water

is 4.18J9 'K ~! and frequency of light radiation used is 2.45 x 10%s 1.

o Watch Video Solution

16. During photosynthesis, chlorophyll absorbs light of wavelength 440
nm and emits light of wavelength 670 nm. What is the energy available

for photosynthesis from the absorption-emission of a mole of photons?

o Watch Video Solution

17. Photochromic sunglasses, which darken when exposed to light,
contain a small amount of colourless AgCl(s) embedded in the glass.
When irradiated with light, metallic silver atoms are produced and the
lass darkens.

AgCli(s) — Ag(s) + Cl

Escape of chlorine atoms is prevented by the rigid structure of the glass


https://dl.doubtnut.com/l/_2d2bL8VNHr5T
https://dl.doubtnut.com/l/_ysgSMrTp1Tp8
https://dl.doubtnut.com/l/_A98EuTAIa7fP

and the reaction therefore, reverses as soon as the light is removed. if 310
kl/mol of energy is required to make the reaction proceed, what

wavelength of light is necessary.?

o Watch Video Solution

18. Calculate the wavelength and energy of radiation emitted for the
electron transition from infinite (co0) to first stationary state of the
hydrogen atom.

R = 1.0967 x 10"m %, h = 6.6256 x 10 **Js and

c=2.979 x 108ms !

o Watch Video Solution

19. Calculate the velocity of an electron present in third orbit of H atom.

Also calculate number of revolutions per second round the nucleus.

o Watch Video Solution



https://dl.doubtnut.com/l/_A98EuTAIa7fP
https://dl.doubtnut.com/l/_JdkQGShQKBRF
https://dl.doubtnut.com/l/_iNW8onRbjYfs
https://dl.doubtnut.com/l/_qVBPj5PPWxiE

20. The electron energy in hydrogen atom is given by
E, = (—2.18 x 10~ '®) /n?J. Calculate the energy required to remove
an electron completely from the n = 2 orbit. What is the longest

wavelength of light in cm that can be used to cause this transition?

o Watch Video Solution

21. Calculate the shortest and longest wavelength | hydrogen spectrum of
Lyman series.
or Calculate the wavelength of the first line and the series limit for the

Lyman series of hydrogen. (RH = 1096780m_1).

o Watch Video Solution

22. The balmer series occurs between the wavelength of

[R = 1.0968 x 10"m "~ '].

o Watch Video Solution



https://dl.doubtnut.com/l/_qVBPj5PPWxiE
https://dl.doubtnut.com/l/_rloQ9UjjnZgP
https://dl.doubtnut.com/l/_keG30PNkdRlV
https://dl.doubtnut.com/l/_CLcNOGLfmABv

23. Light of wavelength 12818A.. is emitted when the electron of a
hydrogen atom drops from 5th to 3rd orbit. Find the wavelength of the

photon emitted when the electron falls from 3rd to 2nd orbit.

o Watch Video Solution

24.The ionisation energy of H atom is 13.6 eV. What will be the ionisation

energy of He® and Li*" ions ?

o Watch Video Solution

25.The energy difference between two electronic states is 46.12kcal /mol
. What will be the fregency of the light emitted when an electron drops
from the higher to the lower energy state ? (Planck' constant

= 9.52 x 10~ *kcal secmol ~ 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_CLcNOGLfmABv
https://dl.doubtnut.com/l/_LFQDx35Z7Pkr
https://dl.doubtnut.com/l/_PZZOPvUPb5Tr
https://dl.doubtnut.com/l/_UbeMKMrDqSxp

26. According to Bohr's theory, the electronic energy of an electron in the

2
th o . . —18 z
n™ orbit is given by B, = ( — 2.17 x 10~ **) x ﬁj

Calculate the longest wavelength of light that will be needed in remove

an electron from the third Bohr orbit of He®

° Watch Video Solution

27. The ratio of the velocity of light and the velocity of electron in the first
orbit of a hydrogen atom.

[Given h = 6.624 x 10~ *"erg — sec, m = 9.108 x 10~ **g, r = 0.529 x 10

° Watch Video Solution

28. The wavelength of a vertain line in Balmer series is observed to be

4341A.... To what valu of 'n' does this correspond? (Ry = 109678cm_1).

° Watch Video Solution



https://dl.doubtnut.com/l/_UbeMKMrDqSxp
https://dl.doubtnut.com/l/_atLPmnAlpqGa
https://dl.doubtnut.com/l/_9I4I4xDmGyFn
https://dl.doubtnut.com/l/_ZTX78eTkwjpM

29. Estimate the difference in energy between the first and second Bohr's
orbit for a hydrogen atom. At what minimum atomic number , a
transition fromn = 2 to n = 1 energy level would result in the emission
of X -rays with A = 3.0 x 10~ 3m? Which hydogen -like species does this

atomic number correspond to ?

o Watch Video Solution

30. What transition in the hydrogen spectrum would have the same

wavelength as the Balmer transition n = 4ton = 2 of He " spectrum ?

o Watch Video Solution

31. Calculate the energy emitted when electron of 1.0 gm atom of
Hydrogen undergo transition giving the spectrtal lines of lowest energy
is visible region of its atomic spectra. Given that, Rg=1.1 x 10"m ~ !,

c =3 x 10%m /sech = 6.625 x 10 **J sec.

| o Watch Video Solution


https://dl.doubtnut.com/l/_ZTX78eTkwjpM
https://dl.doubtnut.com/l/_qV2VGyhiJKjh
https://dl.doubtnut.com/l/_dgeJZLo4Owok

32. How many times does the electron go round the first Bohr's orbit of

hydrogen in one second ?

° Watch Video Solution

33. Calculate the wavelength of radiation emitted producing a line in the
Lyman series ,when an electron falls from fourth stationary level in

hydrogen atom (Rg = 1.1 x 10'm ™)

° Watch Video Solution

34. What is the maximum degeneracy of a level of H-atom, where e~ has

energy, B, = — %?

° Watch Video Solution



https://dl.doubtnut.com/l/_dgeJZLo4Owok
https://dl.doubtnut.com/l/_xjEM8pYyzVAb
https://dl.doubtnut.com/l/_a484f6duPsRb
https://dl.doubtnut.com/l/_kiQS7OPPVL1B

35. Calculate the angular frequency of revolution of an electron

occupying the second Bohr orbit of He ™ ion.

o Watch Video Solution

lllustrations of Objective Question

1. The frequency of the rations having wave number 10m ~ ! is:

A 10s !

B.3 x 10"s !

C.3x 10'ts !

D.3 x 10°s !

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_p0lNCwLz1g9v
https://dl.doubtnut.com/l/_JTM02ZmeV3y6
https://dl.doubtnut.com/l/_d1NEXxIWLAEA

2.The energy of a photon of radiation having wavelength 300 nm is,

A 6.63 x 102°J

B.6.63 x 10 1°J

C.6.63 x 1028

D.6.63 x 10~ 17J

Answer: B

o Watch Video Solution

3. The maximum kinetic energy of the photoelectrons is found to be

6.63 x 10~ '°J, when the metal is irradiated with a radiation of frequency

2 x 10'°Hz. The threshold frequency of the metal is about:
A1lx10%st

B.2 x 10951

C.3 x 10951


https://dl.doubtnut.com/l/_d1NEXxIWLAEA
https://dl.doubtnut.com/l/_mrXflfKCu1KF

D.1.5 x 10*°s !

Answer: A

° Watch Video Solution

4. The number of photons of light having wavelength 100 nm which can
provide 1) energy is nearly:

A.10" photons

B.5 x 10'® photons

C.5 x 10'7 photons

D.5 x 107 photons

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mrXflfKCu1KF
https://dl.doubtnut.com/l/_JQ4owUkuSnKi

5. The atomic transition gives rise to the radiation of frequency
(104HMz). The change in energy per mole of atoms taking place wiould
be:

A.3.99 x 108

B.3.99J

C.6.62 x 10" %4J

D.6.62 x 10 %0J

Answer: B

o Watch Video Solution

6. The maximum kinetic energy of photoelectrons ejected from a metal,
when it is irradiated with radiation of frequency 2 x 10's~ ! is

6.63 x 10~ 2°). the threshold frequency of the metal is:

A2 x 10M%s !


https://dl.doubtnut.com/l/_BxcNQ8lTdlyK
https://dl.doubtnut.com/l/_q9pLIiEaSWMd

B.3 x 10Ms 1

C.2x 10 st

D.1x 105!

Answer: D

° Watch Video Solution

7.1f A\, and A be the threshold wavelength and wavelength of incident

light , the velocity of photoelectron ejected from the metal surface is :

A.w/%()\o—)\)

2he

¢ [2he (Ao -2
' m A)‘O

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_q9pLIiEaSWMd
https://dl.doubtnut.com/l/_ElujuzVPYP7E

8. A radiation of wavelength A illuminates a metal and ejects
photoelectrons of maximum kinetic energy of 1eV. Aother radiation of
A . o
wavelength 3 ejects photoelectrons of maximum kinetic energy of 4eV.
What will be the work function of metal?
A.leV
B. 2eV

C.0.5eV

D. 3eV

Answer: C

° Watch Video Solution

9. The ratio of slopes of Kpax vs. V and Vp vs. v curves in the
photoelectric effect gives (v=freqency. K nax= maximum kinetic energy, Vo

=stopping potential) :


https://dl.doubtnut.com/l/_ElujuzVPYP7E
https://dl.doubtnut.com/l/_9ui2gD6QTvPk
https://dl.doubtnut.com/l/_elgTz7ICTL4t

A. charge of electron

B. planck's constant

C. work function

D. threshold frequency

Answer: A

o Watch Video Solution

10. Ground state energy of H-atom is ( — Ej)t he velocity of
photoelectrons emitted when photon of energy E, strikes stationary

Li?* ion in ground state will be:

2AE, — E

Av= —(2 1)
m

\/2(E2+9E1)

B.v = —2 7
m

\/2(E2—9E1)

Co= 4| 22T
m



https://dl.doubtnut.com/l/_elgTz7ICTL4t
https://dl.doubtnut.com/l/_N75MGF0HNnIn

Answer: C

° Watch Video Solution

11. The work functions (W}) of K, Na, Li, Mg and Cu are 2.25,2.30,2.42,3.70
and 4.80 eV respectively. How many of these metals do not undergo
photoelectric effect when a radiation of wavelength 450 nm is allowed to
fall on them? (1eV = 1.602 x 10~ '?J)

A2

B.1

C.3

D.5

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_N75MGF0HNnIn
https://dl.doubtnut.com/l/_LFW4vmuoiNdF

12. If the speed of electron in first Bohr orbit of hydrogen be 'x' then
speed of the electron in second orbit of He ™ is

A.x/2

B. 2x

C.x

D. 4x

Answer: C

o Watch Video Solution

13.If first ionisation energy of hydrogen be E, then the ionisation energy

of He™ would be:

A E

B. 2E

C.0.5E


https://dl.doubtnut.com/l/_y2bEJR5DTMBC
https://dl.doubtnut.com/l/_tNiTGOT3j0hb

D.4E

Answer: D

° Watch Video Solution

14. The number of spectral lines that are possible when electrons in 7th

shell in different hydrogen atoms return to the 2nd shell is:

A 12

B.15

D.10

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tNiTGOT3j0hb
https://dl.doubtnut.com/l/_MUuhaBZn8Wu1

15. The ratio of radii of first orbits of H, He ™ and Li?* is:

Al1:2:3
B.6:3:2
C.1:4:9

D.9:4:1

Answer: B

o Watch Video Solution

16. The energy of second orbit of hydrogen is equal to the energy of,

A. fourth orbit of He ™

B. fourth orbit of Li%*

C. Second orbit of He ™

D. second orbit of Li%T.


https://dl.doubtnut.com/l/_ZKPitW7kELXu
https://dl.doubtnut.com/l/_7hRRYJdSvMJw

Answer: A

° Watch Video Solution

17. What is the energy in eV requried to excite the electron from n=1 to

n=2 state in hydrogen atom? (n=principal quantum number)

A.13.6

B.34

D.10.2

Answer: D

° Watch Video Solution

18. An electron in an atom jumps in such a way that its kinetic energy

changes from x to % The change in potential energy will be:


https://dl.doubtnut.com/l/_7hRRYJdSvMJw
https://dl.doubtnut.com/l/_sEyl7snBZ8Rf
https://dl.doubtnut.com/l/_YslRRhYOk7Z8

Answer: A

o Watch Video Solution

19. If the kinetic energy of an electron is increased 4 times, the

wavelength of the de Broglie wave associated with it would becomes:

A. 4 times

B. 2 times

C. — times
2

D. — times
4

Answer: C



https://dl.doubtnut.com/l/_YslRRhYOk7Z8
https://dl.doubtnut.com/l/_bjG80S5Skib6

| ° Watch Video Solution

20.The mass of photon having wavelength 1nm is :

A.2.21 x 10~ 3°kg
B.2.21 x 10~ %3¢
C.2.21 x 10 kg

D.2.21 x 10~ %kg

Answer: C

° Watch Video Solution

21. The de Broglie wavelenth of 1mg grain of sand blown by a 20ms ~*

wind is :

A 3.3 x 10 ¥m

B.3.3 x 10 %'m


https://dl.doubtnut.com/l/_bjG80S5Skib6
https://dl.doubtnut.com/l/_YLqQKPDSuyOJ
https://dl.doubtnut.com/l/_mtzntTE3EE5r

C.3.3x 10 ¥m

D.3.3 x 10 “m

Answer: A

o Watch Video Solution

22. In an atom, an electron is moving with a speed of 600m /s with an
accuracy of 0.005 % . Certainty with which the position of the electron
can be localized is :
(h = 6.6 x 10" *kgm?s~ ",
mass of electron (e,,) = 9.1 x 10~ *'kg).

A.1.52 x 10~ *m

B.5.1 x 10 °m

C.1.92 x 10 3m

D.3.84 x 10 *m

Answer: C


https://dl.doubtnut.com/l/_mtzntTE3EE5r
https://dl.doubtnut.com/l/_j87fWeH5KW5O

° Watch Video Solution

23. Velocity of de Broglie wave is given by :

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_j87fWeH5KW5O
https://dl.doubtnut.com/l/_dFlDxXH1T7Ai

I

Radial
probability
density
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Distance from nucleus —>

1
|
|
|
|
i

24.
If the above radial probaility curve indicates '2s' orbital, the distance
between the peak points X& Y
is
A.2.07A..
B. 1.59A..

C.0.53A...

D. 2.12A...

Answer: A

| o WMl L\ dan C Al iklmn



https://dl.doubtnut.com/l/_Cd1OFbFlmKtP

& __yvalillil VIUCU JViutuiviil
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/\ ,
25, r » o
Plots for 2s orbital are
X,Y and Z respectively.
A R, R?* and 47r’R?
B. R%, R and 4nr’R?
C.47r*R?, R?* and R

D. R?, 47r*R? and R.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Cd1OFbFlmKtP
https://dl.doubtnut.com/l/_hheVosuXlECG

26. The Wave function (Psi) of 2s is given by:

1 1 1/2
S ONOE I
2¢/2m \ @o al

At r = r(, radial node is formed . Thus for 2s , ry, in terms of a is-

A To = Qo
B.rg = 20,0
C. To = Qg /2
D. To = 4(1,0
Answer: B

o Watch Video Solution

27. The wave function for 1s orbital of hydrogen atom is given by:

T —r/ao
¥, = —e

V2
Where, ay= Radius of first Bohar orbit

r= Distance from the nucleus (Probability of finding the ekectron varies

with respect to it)


https://dl.doubtnut.com/l/_9kzo1L8oRef6
https://dl.doubtnut.com/l/_lUp3w8p6Wzc8

What will be the ratio of probability of finding rhe electron at the nucleus

to first Bohr's orbit ag?

Answer: D

o Watch Video Solution

28. The radial wave equation for hydrogen of radial nodes from nucleus

are:

- 1 i 3/2 . 2 —z/2
Uiy = T\/é_l(%) [(X 1)(X 8x + 12)}6

where, z = 2r /ag, ag = radius of first Bohr orbit

The minimum and maximum position of radial nodes from nucleus are:

A. agp, 3@0


https://dl.doubtnut.com/l/_lUp3w8p6Wzc8
https://dl.doubtnut.com/l/_TubQU0i9bW85

a,
B. —O 3a0

ao
C. ?, ag

D. -, 40,0

Answer: B

° Watch Video Solution

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

—h

A. \/GE
vh
"o

Cﬁﬂ'
"2

2h
" 2m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_TubQU0i9bW85
https://dl.doubtnut.com/l/_ir1bytN8U638
https://dl.doubtnut.com/l/_eA0XpE29eyTb

30. Which of the following sets of quantum numbers is correct for an

electron in 4 f-orbital?

A.n=4|=3m=+4,5=+1 /2
B.n=4|=4,m=-45—1/2
C.n=4)=3m=+1,s = +1/2

D.n=3|=2m=2,s = +1/2

Answer: C

o Watch Video Solution

31. Match the List -I and List-ll and select the correct set from the

following sets given below:

(A). The number of sub-energy levels in an energy level (1).

(B). Thenumber of orbitals in a sub-energy level (2).
(C). The number of orbitals in an energy level (3).
(D). n=3,l=2,m=0 (4).

A (A (B) (C) (D)
4 3 1 2

3d
20 +1


https://dl.doubtnut.com/l/_eA0XpE29eyTb
https://dl.doubtnut.com/l/_5I5fIDP7Q0PG

3
BCRECRNC

Answer: A

° Watch Video Solution

32. Which of the following is not possible?

A.n=2,=1,m=0

B. n=2,1=0,m=-1

C.n=3,1=0,m=0

D. n=3,l=1,m=-1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5I5fIDP7Q0PG
https://dl.doubtnut.com/l/_uPR4sSHNloz3
https://dl.doubtnut.com/l/_d6btKl7XJW6d

33. What is the maximum number of electron in an atom that can have

the quantum numbersn = 4, m; = + 1?

A 4

B.15

C.3

D.6

Answer: D

° Watch Video Solution

Solved Examples

1. The wavelength associated with an electron moving with a velocity of

10100mper sec.

° Watch Video Solution



https://dl.doubtnut.com/l/_d6btKl7XJW6d
https://dl.doubtnut.com/l/_sZroy45zFI2h

2. Calculate the uncertainty in the position of a particle when the
uncertaintly in momentum it:
1

(a). 1 x 10_39 cm  sec”

(b) zero.

° Watch Video Solution

3. Calculate the momentum of a particle which has a de Broglie

wavelength of 2A, (h = 6.6 x 10~ *kgm?s ')

° Watch Video Solution

4. What is the mass of a photon of sodium light with a wavelength of
5800A...?7

(h = 6.63 x 10~ *"erg — sec, ¢ = 3 x 10"cm /sec)

° Watch Video Solution



https://dl.doubtnut.com/l/_Y1GpXrVofmPp
https://dl.doubtnut.com/l/_TqTUoqNl3Ibl
https://dl.doubtnut.com/l/_UVTQgcz7NgfO
https://dl.doubtnut.com/l/_AmYCDin9U4Qi

5. The uncertainty in position and velocity of the particle are 0.1 nm and
5.27 x 10~ ?*ms ! respectively then find the approximate integral mass

of the particle (ing) . (h = 6.625 x 10_34Js)

° Watch Video Solution

6. Calculate the uncertainty in the velocity of a cricket ball of mass 150g, if
the uncertainty in its position in of the orer of 1A.

(h=6.6 x 10" *kg m?s™')

° Watch Video Solution

7. Find out the number of waves made by a Bohr's electron in one

complete revolution in its 3rd orbit.

° Watch Video Solution



https://dl.doubtnut.com/l/_AmYCDin9U4Qi
https://dl.doubtnut.com/l/_47N5GpOCdFbJ
https://dl.doubtnut.com/l/_pitCzDCk6HZ9

8. An electron is moving with a kinetic energy of 4.55 x 10~ 25.J. What will

be Broglie wavelength for this electron ?

° Watch Video Solution

9. The Speeds of the fiat and ferrari racing cars are recorded to
+4.5 x 10 “msec™!. Assuming the track distance to be known within

+16m, is the uncertainty principle violated for a 3500 kg car?

° Watch Video Solution

10. Alveoli are tiny sacs in the lungs whose average diamter is 5 x 10~ 5m
. Consider an oxygen molecule (5.3 X 10_26kg) trapped within a sac.

Calculate uncertainty in the velocity of oxygen molecule.

° Watch Video Solution

Some Solved Examples



https://dl.doubtnut.com/l/_ThitcLzy2K55
https://dl.doubtnut.com/l/_8xc335jPkBAw
https://dl.doubtnut.com/l/_2rnS7cRfDyPQ

1. The minimum energy requried to overcome the attractive forces
between an electron and the surface of Ag metal is 5.52 x 10~ '%). what
will be the maximum kinetic energy of electrons ejected out from Ag

which is being exposed to UV light of A = 360A...2

° Watch Video Solution

2. Let a light of wavelength A and intensity 'I' strikes a metal surface to
emit x electrons per second. Average energy of each electron is 'y' unit.
What will happen to 'x' and 'y' when (a). A is halved (b) intensity | is

doubled?

° Watch Video Solution

3. how many orbits, orbitals and electrons are there in an atom having

atomic mass 24 and atomic number 12?

° Watch Video Solution



https://dl.doubtnut.com/l/_61Z4hFYtY2Um
https://dl.doubtnut.com/l/_1KwYOnjWu5VJ
https://dl.doubtnut.com/l/_ZMKUhbmW4wTU

4. A neutral atom has 2K electrons, 8L electrons and 6M electrons. Predict
from this:
(a). Its atomic number, (b() total number of s-electrons,

(c). Total number of p-electrons, (d) total number of d-electrons.

o Watch Video Solution

5. Write down the values of quantum numbers of all the electrons

present in the outermost orbit of argon (At. No. 18).

o Watch Video Solution

6. (a) An electron is in 5f-orbital. What possible values of quantum
numbers n,lm and s can it have?
(b). What designation is given to an orbital having

(i) n=2, I=1 and (ii). N=3,I=0?

| ° Wiak~h \NtAdAAaA CAlLiikiAan



https://dl.doubtnut.com/l/_ZMKUhbmW4wTU
https://dl.doubtnut.com/l/_wG9LyTwUTJY5
https://dl.doubtnut.com/l/_qXbVCtEwbqw0
https://dl.doubtnut.com/l/_OdK5EDq4DoD5
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7. Atomic number of sodium is 11. Write down the four quantum numbers

of the electron having highest energy.

° Watch Video Solution

8. An element has 8 electrons in 4d-subshell. Show the distribution of 8

electrons in the d-orbitals of the element within small rectangles.

° Watch Video Solution

9. How many elements would be in the third period of the periodic table if

1
the spin quantum number m; could have the value — 3 0 and + 5?

° Watch Video Solution



https://dl.doubtnut.com/l/_OdK5EDq4DoD5
https://dl.doubtnut.com/l/_UIzmNXfo5c3d
https://dl.doubtnut.com/l/_SLM4GxCc206g
https://dl.doubtnut.com/l/_E7WRLGYbu2SW

10. The binding energy of .5 He is 28.57 MeV.

What shall be the binding energy per nucleon of this element?

° Watch Video Solution

11. Calculate the binding energy of the oxygen isotope .3% O. The mass of
the isotope is 16.0 amu. (Given e=0.0005486 amu, p=1.00757 amu and

n=1.00893 amu).

° Watch Video Solution

12. There are four atoms which have mass numbers 90,11 and 12
respectively. Their binding energies are 54,70,66 and 78 MeV respectively.

Which one of the atoms is most stable?

° Watch Video Solution

Miscellaneous Numerical Examples



https://dl.doubtnut.com/l/_Cy5RLcZ06NGr
https://dl.doubtnut.com/l/_WaqKGBEOrM1y
https://dl.doubtnut.com/l/_nsGdsXBfCPlp

1. The Schrodinger wave equation for hydrogen atom s

1 1 3/2 r
Uy, = — (—) (2 — —)e‘”“" , Wwhere ag is Bohr's radius . If
4./2m \ ao ao

the radial node in 2s be at ry , then 7y would be equal to :

o Watch Video Solution

2. Consider the hydrogen atom to be a proton embedded in a cavity of
radius ag (Bohr radius) whose charge is neutralised by the addition of an
electron to the cavity in a vacuum, infinitiely slowly .Estimate the average
total energy of an electron in its ground state in a hydrogen atom as the
work done in the above neutralisation process .Also if the magnitude of
the average kinetic energy is half the magnitude of the average potential

energy, find the average potential energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_ENyXKN3AUQBu
https://dl.doubtnut.com/l/_PzHQXkqr1hss

3. Hydrogen atoms are excited from ground state. Its spectrum contains
wavelength 486 nm. Find , what transition does the line corresponds to.
Also find from this information what other wavelengths will be present in

the spectrum?

o Watch Video Solution

4. If uncertainties in the measurement of position and momentum of an

electrona re equal, calculate uncertainty in the measurement of velocity.

o Watch Video Solution

5. How much energy will be released when a sodium ion and a chloride
ion, originally at infinite distance are brought together to a distance of
2.76A... (the shortest distance of approach in a sodium chloride crystal)?
Assume that ions act as point charges, each with a magnitude of
1.6 x 10~ 1C.

Permittivity constant of the medium is 9 x 10° Nm?2C ~2.


https://dl.doubtnut.com/l/_wNL4OSnbXbWh
https://dl.doubtnut.com/l/_0OGf9S4KCvGc
https://dl.doubtnut.com/l/_2P2WLOFXFxMI

o Watch Video Solution

6. The angular momentum of electron in a Bohr's orbit of H atom is
4.2178 x 10 3kgm?s . Calculate the wavelength of the spectral line

when the electrton falls from this level to the next lower level.

o Watch Video Solution

7. A negatively charged particle called Negatron was discovered. In the
Millikan's oil-drop experiment, the charges of the oil-drops in five
experimetns are reported as 3.2 X 1019 coulomb, 4.8 x 101 coulomb,
6.4 x 107 coulomb 8 x 10~ coulomb and 9.6 x 10~ coulomb.

Calculate the charge on the negatron.

o Watch Video Solution

8. When a certain metal was irradiated with light of frequency

3.2 x 10'%s ™! the photoelectrons emitted had twice the KE as did


https://dl.doubtnut.com/l/_2P2WLOFXFxMI
https://dl.doubtnut.com/l/_ddlvncR6B5U7
https://dl.doubtnut.com/l/_X7AZ2lIOVJKc
https://dl.doubtnut.com/l/_scjpbdMrqeM9

photoelectrons emitted when the same metal was irradiated with light of
frequency2.0 x 10'%s =1 . cCalculate the thereshold frequency of the

metal.

o Watch Video Solution

9. An electron moves in an electric field with a kinetic energy of 2.5 eV.

What is the associated de Broglie wavelength?

o Watch Video Solution

10. Consider the follwoing two elerctronic transition possibilites in a

hydrogen atom as pictured below :

(1) The electron drops from third Bohr's orbit to second Bohr's obit


https://dl.doubtnut.com/l/_scjpbdMrqeM9
https://dl.doubtnut.com/l/_XgeISy1nzkYx
https://dl.doubtnut.com/l/_dOWAQ9losWq2

followed with the next transition from second to first Bohr's orbit .

(2) The electron drops from third Bohr's orbit to first Bohr's orbit directly

Show that :

(@) The sum of the enrgies for the transitionsn = 3ton =2and n = 2
ton = 1lis equal to the energy of transiton forn = 3ton = 1.

(b) Are wavelengths and frequencies of the emitted spectrum also

additive in the same way as their energies are ?

o Watch Video Solution

11.If an electron is moving with velocity 500ms ~*, which is accurate up to
0.005% then calculate uncertainty in its position.

[h — 6.63 x 10734 — 8, mass of electron = 9.1 x 10_31kg]

o Watch Video Solution

12. Applyig bohr's model when H-atom comes from n=4 to n=2, calcualte

its wavelength. In this process, write whether energy is released or


https://dl.doubtnut.com/l/_dOWAQ9losWq2
https://dl.doubtnut.com/l/_5qcKm19aekH8
https://dl.doubtnut.com/l/_R1QWI1mQCphP

aborbed? Also write the range of radiation

Ry =218 x 10 8J, h = 6.63 x 10 %J — s

° Watch Video Solution

Practice Problems

1. An atom of an element contains 13 electrons. Its nucleus has 14
neutrons. Fid out its atomic number and approxiamte atomic mass. An
isotope has atomic mass 2 units higher. What will be the number of

protons, neutrons and electrons in the isotope?

° Watch Video Solution

2. From the following find out groups of isotopes, isobars and isotons.

16 ) 39 14 239 14 40 238 77 77 18 76 78
5 O, K, 5" C,.55°U, .." N, .5 Ca, .55 U, .35 Ge, .35 As, .&° O, .55 Ge, .gy

° Watch Video Solution



https://dl.doubtnut.com/l/_R1QWI1mQCphP
https://dl.doubtnut.com/l/_rf9gwVKkxjfN
https://dl.doubtnut.com/l/_VRCDSZaUw7Ei

3. An element has atomic number 30. Its cation has 2 units positive

charge. How many protons and electrons are present in the cation?

o Watch Video Solution

4. The total number of electrons present in 18m L of water is ...

o Watch Video Solution

5. Find (i) the total number of neutrons and (ii) the total mass of
neutrons in 7 mg of .1* C (assuming that mass of neutron=mass of

hydrogen atom).

o View Text Solution

6. Calculate the wavelength of a photon in Angstrons having an energy of

1 electron-volt.


https://dl.doubtnut.com/l/_VRCDSZaUw7Ei
https://dl.doubtnut.com/l/_AiKFUvibiSI4
https://dl.doubtnut.com/l/_HU4Ho87auaVr
https://dl.doubtnut.com/l/_GGrIecOW0A4l
https://dl.doubtnut.com/l/_HKou9fVUP9e8

° Watch Video Solution

7. A photon of light with wavelength 6000A.. has an energy E. calculate
the wavelength of photon of a light which cooresponds to an energy

equal to 2E.

° Watch Video Solution

8. Calculate ther energy in kilocalorie per mol of the photons of an

electromagnetic radiation of wavelength 5700A...

° Watch Video Solution

9. Light of what frequency and wavelength is needed to ionise sodium

tom. The ionisation potential of sodium is 8.2 x 10~ %.J.

° Watch Video Solution



https://dl.doubtnut.com/l/_HKou9fVUP9e8
https://dl.doubtnut.com/l/_nPKEFKa7tnZy
https://dl.doubtnut.com/l/_CaPGG90G0HTH
https://dl.doubtnut.com/l/_ZN7QoArvE3Di
https://dl.doubtnut.com/l/_hAxRFOAhIEW9

10. Determine the energy of 1 mole photons of radiations whose

frequency is 5 x 10'%s ! (h = 6.62 x 10 34J — s).

° Watch Video Solution

11. Find e/m for He?™ ion and compare with that for electron.
P

° Watch Video Solution

12. A ball of mass 100 g is moving with a velocity of 100 m sec ™. Find its

wavelength.

° Watch Video Solution

13. Calculate the wavelength of radiation and energy per mol necessary to

ionize a hydrogen atom in the ground state.

° Watch Video Solution



https://dl.doubtnut.com/l/_hAxRFOAhIEW9
https://dl.doubtnut.com/l/_ha5RgNQqoNAI
https://dl.doubtnut.com/l/_blBiMG6zHhcv
https://dl.doubtnut.com/l/_WZe0UMri5Pj5

14. Bond energy of F, is 150 k] mol ~*. Calculate the minimum frequency

of photon to break this bond.

° Watch Video Solution

15. If an Einstein (E) is the total energy absorbed by 1 mole of a substance
and each molecule absorbs one quantum of energy, then calculate the

value of 'E' in terms of X\ in cm.

° View Text Solution

16. How many chlorine atoms can you ionize in the process
Cl — Cl" + e, by the energy liberated from the following process ?
Cl+e” 7 Cl f or 6 x 10%atoms

Given electron affinity ofm Cl = 3.61eV,and IP of Cl = 17.422€V.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ve7fRpgwr57I
https://dl.doubtnut.com/l/_kCQgJ9j8Tdb6
https://dl.doubtnut.com/l/_iR5P8ffj3NE4
https://dl.doubtnut.com/l/_duLbpirvgl1I

17. a.Calculate the velocity of an electron in the first Bohr's orbit of
hydrogen atom (given r = ay).

b. Find de Broglie's wavelength of the electron in the first Bohr's orbit.

c. Find the orbital angular momentum of 2p orbital in terms of h /2w

units.

° Watch Video Solution

18. The energy of an a-particle is 6.8 x 107 '8J. What will be the

wavelength associated with it?

° Watch Video Solution

19. The number of revolutions made by electron in Bohr's 2nd orbit of

hydrogen atom is

° Watch Video Solution



https://dl.doubtnut.com/l/_duLbpirvgl1I
https://dl.doubtnut.com/l/_qVMwsnS2GcOQ
https://dl.doubtnut.com/l/_tyNABcVznq4D

20. What is the speed of an electron whose de Broglie wavelength is 0.1
nm? By what potential difference, must have such an electron accelerated

from an initial speed zero?

° Watch Video Solution

21. A green ball weighs 759 and comes travelling towards you at
400cm / sec. A photon of light emitted form green ball has wavelength of
5 x 10~ ° cm . Assuming that the error in the position of ball is the same
as the wavelength of itself calculate the error in momentum of the green

ball .

° Watch Video Solution

22. What is the relationship betwee the eV and the wavelength in metre

of the energetically equivalent photons?

° View Text Solution



https://dl.doubtnut.com/l/_OnkaBuuJnQDm
https://dl.doubtnut.com/l/_5XDvwXfU7Jlf
https://dl.doubtnut.com/l/_HqoqqUxkNrPT

23.In first Bohr orbit of hydrogen atom, the velocity of electron would be

(given that radius of first Bohr orbit is 0.53 x 10_10m)

° Watch Video Solution

24.1n a hydrogen atom, an electron jumps from the third orbit to the first
orbit. Find out the frequency and wavelength of the spectral line.

(Ry = 1.09678 x 10"m ).

° Watch Video Solution

25. The energy of the electron in the second and third Bohr's orbitals of
the hydrogen atom is —5.42 x 10 '2erg and —2.42 x 10~ *?erg
respectively ,Calculate the wavelength of the emitted radiation when the

electron drops from the third to the second orbit.

° Watch Video Solution



https://dl.doubtnut.com/l/_eUO0T2Neejdb
https://dl.doubtnut.com/l/_crRivn0IZjzg
https://dl.doubtnut.com/l/_SdHPSEXNdd6N
https://dl.doubtnut.com/l/_UhGySbbtgEl0

26. Calculate the wavelength in Angstroms of the photon that is emitted
when an electron in the Bohr's orbit n = 2, returns to the orbit n = 1,in
the hydrogen atom .The ionisation potential of the ground state

hydrogen atom is 2.17 x 1011 ergs per atom

° Watch Video Solution

27. Calculate the wave number for the shortest wavelength transition in

the Balmer series of atomic hydrogen.

° Watch Video Solution

28.The wavelength of the first member of the balmer series of hydrogen

is 6563 x 10~ %m. Calculate the wavelength of its second member.

° Watch Video Solution



https://dl.doubtnut.com/l/_UhGySbbtgEl0
https://dl.doubtnut.com/l/_ab15Atfm5Hpx
https://dl.doubtnut.com/l/_2jMsdyMXmKgr

29. According to Bohr theory, the electronic energy of hydrogen atom in

the nth Bohr orbit is given by
21.76 x 10~ "
— J

n =
n2

Calculate the longest wavelength of light that will be needed to remove

an electron from the 2nd orbit of Li2* ions.

o Watch Video Solution

30. Calculate frequency, energy and wavelength of the radiation
corresponding to the speciral line of the lowest frequency in lyman series
in the spectrum of a hydrogen atom .Also calculate the energy for the
coresponding line in the spectrum of

Li**. (Ry = 109677cm ', ¢ = 3 x 10°ms ™!, Z = 3)

o Watch Video Solution

31. Calculate the ratio of the velocity of light and the velocity of electron

in the 2nd orbit of a hydrogen atom. (given


https://dl.doubtnut.com/l/_4YwfbM68Ptbj
https://dl.doubtnut.com/l/_aDsh7prdaYku
https://dl.doubtnut.com/l/_UUvl62bCdSja

h = 6.624 x 10 %"erg — sec, m = 9.108 x 10~ 2g, r = 2.11 x 10 8cm

° Watch Video Solution

32. What hydrogen-like ion has the wavelength difference between the

first lines of the Balmer Lyman series equal to 59.3nm?

° Watch Video Solution

33. The velocity of electron in a certain Bohr orbit of H bears the ratio
1: 275 to the velocity of light M

a. What is the quantum number (n) of orbit ?

b. Calculate the wave number of the radiation emitted whemn the
electron jumps from (n+1) state to the ground state

(R = 1.0987 x 10°cm 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_UUvl62bCdSja
https://dl.doubtnut.com/l/_Lai12HTHS5DN
https://dl.doubtnut.com/l/_Y8t3mX1bJOHQ

34. Find out the wavelength of the next line in the series having lines of

spectrum of H-atom of wavelength 6565A.., 4863A..,, 4342A... and 4103A....

° Watch Video Solution

35. Which jump is responsible for the wave number of emitted radiations
equal to 9.490 x 10%n "' in Lyman series of hydrogen spectrum?

(R = 1.09678 x 10'm "~ 1).

° Watch Video Solution

36. Calculate the ionisation energy of the hyddrogen atom. How much
energy will be required to ionise 1 mole of hydrogen atoms? Given, that

the Rydberg constant is 1.0974 x 107m 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_XjaYFgCDrC1U
https://dl.doubtnut.com/l/_omMuPDwXillu
https://dl.doubtnut.com/l/_2lV4HFiE3NEy

37. Calculate the IE of (a) one Li®" ion (b) one mole of Li®* ions. Given

Rydberg constant = 1.0974 x 10"m ~!

o Watch Video Solution

38. A series of lines in the spectrum of atomic hydrogen lies at 656.46 n,
486.27 nm, 43917 nm and 410.29 nm. What is the wavelength of the next
line in this series? What is the ionisation energy of the atom when it is ini

the lower state of transition?

o View Text Solution

39. A certain line of the Lyman series of hydrogen and a certain line of the
Balmer series of He " ion have nearly the same wavelength to what
transition do they belong? Small differences between their Rydberg
constant may be neglected. Differences between their Rydberg constant

may be neglected.

| o A\omnnr Panrd Ol ekl


https://dl.doubtnut.com/l/_ZwyZXH2rmmjI
https://dl.doubtnut.com/l/_RqjxrcWnxPik
https://dl.doubtnut.com/l/_S2IMwMtvE922
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40. What element has a hydrogen-like spectrum whose lines have

wavelength four times shorter than those of atomic hydrogen?

° Watch Video Solution

41.The binding energy of the electron in the ground state of He atom is
equal to Ey = 24.6eV. Find the energy required to remove both the

electrons from the atom.

° Watch Video Solution

42. What is the ratio of the speeds of an electron in the first and second

orbits of a hydrogen atom?

° Watch Video Solution



https://dl.doubtnut.com/l/_S2IMwMtvE922
https://dl.doubtnut.com/l/_KR7udKvBAiU2
https://dl.doubtnut.com/l/_2yBrjYE9O6To
https://dl.doubtnut.com/l/_GWLkANyZKDoG

43. Find out the number of waves made by a Bohr's electron in one

complete revolution in its third orbit.

° Watch Video Solution

44. The wave number of first line in Balmer series of Hydrogen is

15, 200cm ! the wave number of first line in Balmer series of Be3*

° Watch Video Solution

45. An electron in H-atom in its ground state absorbs 1.5 times as much
energy as the minimum required for its escape ( i. e, 13 . 6 eV) from the

atom . Calculate the wavelength of emitted electron.

° Watch Video Solution



https://dl.doubtnut.com/l/_FeyhAaPVIWqR
https://dl.doubtnut.com/l/_qNWodGjeFRJW
https://dl.doubtnut.com/l/_kMFxeb8UPMHQ

46.The radius of the an orbit of hydrogen atom is 0.85nm . Calculate the

velocity of electron in this orbit.

° Watch Video Solution

47. An electron jumps from an outer orbit to an inner orbit with the
energy difference of 3.0 eV. What will be the wvelength of the line and in

what region does the emission take place?

° Watch Video Solution

48. The first ionisation energy of a certain atom took plaec with an
absorption of radiation of frequency 1.5 x 10'® cycle per second

calculate its ionisation energy in calorie per gram atom.

° Watch Video Solution



https://dl.doubtnut.com/l/_hk0do4u45ann
https://dl.doubtnut.com/l/_2y2hXznNZ0ut
https://dl.doubtnut.com/l/_k3Vd9HqkPLRZ

49. Find the wavelength associated with an electron which has mass
9.1 x 10~ %g and is moving with a velocity of 10° cm sec™!. (Given

,h = 6.625 x 1027 erg-sec)

° Watch Video Solution

50. Calculate the momentum of the particle which has de Broglie

wavelength 1A. . .(10_10m) and h = 6.6 x 107 3*J — sec.

° Watch Video Solution

51. The uncertainty of a particle in momentum is 3.3 x 1072 kg ms ..

Calculate the uncertainty in its position.

(h = 6.6 x 107 *J — sec).

° Watch Video Solution



https://dl.doubtnut.com/l/_Fc41V2Es9ef6
https://dl.doubtnut.com/l/_l2H5fgIamBBE
https://dl.doubtnut.com/l/_ia6MNH1hLEH9

52. Calculate the product of the uncertainty of the displacement and

velocity of a electron having mass 9.1 x 10~ %8y

o Watch Video Solution

53. (a). A transition metal cation 22t has magnetic momen \/ﬁ BM.
What is the atomic number of 23?2

(b). Select the coloured ion and the ion having maximum

11111

Magnetic moment (i). Fe?™

(ii). Cu™

(iii). ST and (iv) Mn2™.

o View Text Solution



https://dl.doubtnut.com/l/_qKP1hZC4gjzT
https://dl.doubtnut.com/l/_EvPERtVmmvCf

54. A photon of wavelength 4000A... A strikes a metal surface, then work
function of the metal being 2.13 eV. Calculate (i) energy photoelectron

and (iii) velocity of the photoelectron.

° Watch Video Solution

55. Calculate the ratio between the wavelength of an electron and a
proton, if the proton is moving at half the velocity of the electron (mass

of the proton = 1.67 x 10_27kg, mass of the electron = 9.11 x 10 ?m.

° Watch Video Solution

56. A moving electro has 2.8 x 102 | of kinetic energy calculate its
wavelength

(Mass of electron = 9.2 x 10~ %'kg)

° Watch Video Solution



https://dl.doubtnut.com/l/_VjtPE8udIMGj
https://dl.doubtnut.com/l/_STiuETD8sl6p
https://dl.doubtnut.com/l/_k4w0jRK5ABis
https://dl.doubtnut.com/l/_0Yk2Qgr5w5d3

57. Calculate the mass defect and binding energy per nucleon for an
alpha particle (containing two protons and two neutrons) whose actual
mass is 4.0028 amu (mass of proton = 1.00759 amu, mass of nuetron =

1.00898 amu).

o Watch Video Solution

58. Calculate the mass defect and binding energy per nucleon of .35 O
which has a mass 15.99491 amu.

Mass of neutron=1.008655 amu

Mass of proton =1.007277 amu

Mass of electron=0.005486 amu

Tamu=931.5 MeV

o View Text Solution

59. The circumference of the second Bohr orbit of an electron in a

hydrogen atom is 600nm. Calculate the potential difference to which the


https://dl.doubtnut.com/l/_0Yk2Qgr5w5d3
https://dl.doubtnut.com/l/_Y5Ofc7F4H5os
https://dl.doubtnut.com/l/_LDZFo60UVD0x

electron has to be accelerated to get de Broglie wavelength

curresponding to this circumference.

° Watch Video Solution

60. The velocity of an electron of mass 9.1 x 103! kg moving round the
nucleus in the Bohr orbit (diameter of the orbit is 1.058A..) is
2.2 x 10~ %m sec L. If momentum can be measured within the accuracy

of 1%, then calculate uncertainty in position (Az) of the electron

° View Text Solution

61. An electron wave has wavelength 1A... Calculat the potential with

which the electron is accelerated.

° Watch Video Solution



https://dl.doubtnut.com/l/_LDZFo60UVD0x
https://dl.doubtnut.com/l/_1agT6jxAXIZq
https://dl.doubtnut.com/l/_gnlxYDwkB3O4

62. Calculate the de Broglie wavelength associated with an a-particle
having an energy of 7.7x10°'J and a mass of

6.6 x 10 **g. (h = 6.6 x 107 °*J — s).

° Watch Video Solution

63. An electron has mass 9.1 x 10~ 28g and is moving with a velocity of
10°cm /sec. Calculate its kinetic energy and wavelength when

h = 6.626 x 10 2"erg — sec

° Watch Video Solution

64. Calculate the de Broglie wavelength of an electron, proton and

uranium atom, all having the same kinetic energy 100eV .

° Watch Video Solution



https://dl.doubtnut.com/l/_LqWPO66VAJlU
https://dl.doubtnut.com/l/_ykwFcxCPBBFK
https://dl.doubtnut.com/l/_VKMP9Aa9EcWh

65. Work function of sodium is 2.5 eV. Predict whether the wavelength

6500A... is suitable for a photoelectron or not?

° View Text Solution

66. Calculate the de Broglie wavelength associated with a helium atom in

a helium gas sample at 27° C and 1 atm pressure.

° View Text Solution

67. The threshold frequency for a certain metal is 3.3 x 10* cycle/sec,

calculate the cut-off potential for the photoelectron.

° View Text Solution

68. Can you locate the electro within 0.005 nm?

° Watch Video Solution



https://dl.doubtnut.com/l/_Tes5F3ifNG5f
https://dl.doubtnut.com/l/_6GKAfz9Fowt1
https://dl.doubtnut.com/l/_hixNCzRIm1Bd
https://dl.doubtnut.com/l/_YddIK2KmgDLZ

69. The photoelectric cut off voltage in a certain experiment is 1.5V. What
is the maximum kinetic energy of photoelectrons emitted?

e = 1.6 x 10" °C.

° Watch Video Solution

70. A proton is accelerated to one tenth of the velocity of light. If its
velocity can be measured with a precision — + 1 % . What must be its

uncertainty in position?

° Watch Video Solution

71.1n a photoelectric effect experiment irradiation of a metal with light of
frequency 5.2 x 10ts 1 yields electrons with maximum kinetic energy

1.3 x 10~ '%J. calculate the threshold frequency (vy) for the metal.

° Watch Video Solution



https://dl.doubtnut.com/l/_YddIK2KmgDLZ
https://dl.doubtnut.com/l/_co8KHwNqdRVv
https://dl.doubtnut.com/l/_sOwOBrC0QFV5
https://dl.doubtnut.com/l/_YX26Z4AimBJf

72. Calculate the wavelength of a C'O, molecule moving with a velocity of

440 m sec_1

° View Text Solution

73.The predominant yellow line in the spectrum of a sodium vapour lamp
has a wavelength of 590 nm. What minimum accelerating potential is

needed to excite this line in an electron tube having sodium vapours?

° View Text Solution

74.Find out the wavelength of a track star running a 100 metre dash 1 10.1

sec, if its weight is 75 kg.

° View Text Solution



https://dl.doubtnut.com/l/_UVjErdlERjVF
https://dl.doubtnut.com/l/_1kWNQXPdUmbv
https://dl.doubtnut.com/l/_MP2SbH78JPYT

75. At what velocity ratio are the wavelengths of an electron and a proton
equal?

(me = 9.1 x 10~ ?g and m, = 1.6725 x 10~ *'g

° Watch Video Solution

76. Through what potential difference must an electron pass to have a

wavelength of 5004 °.

° Watch Video Solution

77. Calculate the velocity of an a-particle which begins to reverse its
direction at a distance of 2 x 10~ * m from a scattering gold nucleus

(z=79)

° View Text Solution



https://dl.doubtnut.com/l/_WtXkf1lUY3HX
https://dl.doubtnut.com/l/_4sgKcsKYWIwx
https://dl.doubtnut.com/l/_0iT8v0eUI1s8

78. Two hydrogen atom collide Collide head on and end up with zero
kinetic energy. Each atom then emit a photon of wavelength 121.6nm.
Which transition leads to the wavelength? How fast were the hydrogen

atoms travelling before collision?

° Watch Video Solution

79.Show that the wavelength of electrons moving at a velocity very small
compared to that of light and with a kinetic energy of V electron volt can

be written as
12.268
N7

A= x 10 %em

o Watch Video Solution

80. What is the distance of closest approach to the nucleus of an apartile

which undergoes scattering by 180° is geiger-marsden experiment?

o Watch Video Solution



https://dl.doubtnut.com/l/_V16ka0Z1JSdg
https://dl.doubtnut.com/l/_79jjNB0S9nsV
https://dl.doubtnut.com/l/_amM1gZdjXIbr

81. Photo electrons are liberated by ultraviolet light of wavelength 3000A
from a metalic surface for which the photoelectric threshold wavelength
is 4000A. Calculate the de Broglie wavelength of electrons emitted with

maximum kinetic energy.

° Watch Video Solution

82. Show that de Broglie wavelength of electrons accelerated V volt is

very nearly given by:

1/2
A(inA...) = (EVO)

° Watch Video Solution

83. A 1 MeV proton is sent against a gold leaf (Z = 79). Calculate the

distance of closest approach for head-on collision.

° Watch Video Solution



https://dl.doubtnut.com/l/_sE1bubB2LIBg
https://dl.doubtnut.com/l/_932I829455hL
https://dl.doubtnut.com/l/_uOSvcQJBYTPg
https://dl.doubtnut.com/l/_ullwGPgmqjUS

84. What is the energy, momentum and wavelength of the photon
emitted by a hydrogen atom when an electron makes a transition from

n=2 to n=1? Given that ionization potential is 13.6 eV

° Watch Video Solution

85. Calculate the orbital angular momentum of the following orbitals:
(a). 3p
(b). 3d

(c). 3s.

° Watch Video Solution

86. A single electron system has ionization energy 11180 k) mol ~*. Find

the number of protons in the nucleus of the system.

° View Text Solution



https://dl.doubtnut.com/l/_ullwGPgmqjUS
https://dl.doubtnut.com/l/_nKgisqZ6YEK1
https://dl.doubtnut.com/l/_gHC3FXe8ebCz

87. Suppose 107 1"J of light energy is needed by the interior of the
human eye to see an object. How many photons of green light

(A = 550nm) are needed to generate this minimum amount of energy?

° Watch Video Solution

88. How many hydrogen atoms in the ground state are exited by means of
monochromatic radiation of wavelength 970.6 A... How many different
lines are possible in the resulting emission spectrum? Find the longest

wavelength among these .

° View Text Solution

Questions with single correct Answer

1. The ratio e /m i.e. specific, for a cathode ray

A.varies with a gas in a discharge tube


https://dl.doubtnut.com/l/_CcXuBsEsEE6Z
https://dl.doubtnut.com/l/_VgQfCFy2HK2P
https://dl.doubtnut.com/l/_zdkzmSalGRcK

B. is fixed

C. varies with different electrodes

D. is maximum if hydrogen is taken

Answer: B

o Watch Video Solution

2. Which of the following statements is wrong about athode rays?

A. They travel in straight lines towards cathode.

B. They produce heating effect.

C. They carry negative charge.

D. They produce X-rays when strike with material having high atomic

masses.

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_zdkzmSalGRcK
https://dl.doubtnut.com/l/_rQ37w549Iloe

3. Cathode rays are

A. electromagnetic waves

B. Strem of a-particles

C. stream of electrons

D. radiations

Answer: C

° Watch Video Solution

4. Cathode rays have:

A. mass only

B. charge only

C.no mass and no charge


https://dl.doubtnut.com/l/_rQ37w549Iloe
https://dl.doubtnut.com/l/_aIRg5u0qVcpd
https://dl.doubtnut.com/l/_yADKaEM0DShH

D. mass and charge both

Answer: D

° Watch Video Solution

5. Which is correct statement about proton?

A. It is a nucleus of deuterium.

B. It is an ionised hydrogen molecule.

C.It is an ionised hydrogen atom.

D. It is an a-partile.

Answer: C

o Watch Video Solution

6. Neutron was discovered by ........


https://dl.doubtnut.com/l/_yADKaEM0DShH
https://dl.doubtnut.com/l/_MbyrsBInW2ys
https://dl.doubtnut.com/l/_mjAS5ed8nVQJ

A.]J. Thomsono

B. Chadwick

C. Rutherford

D. Priestley.

Answer: B

o Watch Video Solution

7.The discovery of neutron becomes very late because.

A. it is present in nucleus

B. it is a fundamental particle.

C. It does move

D. it does not carry any charge.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_mjAS5ed8nVQJ
https://dl.doubtnut.com/l/_rXZpB3p8oALA

8. The fundamental particles present in equal numbers in neutral atoms

(atomic number 71) are

A. protons and electrons

B. neutrons and electrons

C. Protons and neutrons

D. protons and positrons

Answer: A

o Watch Video Solution

9. The nucleus of the atom consists of:

A. protons and neutrons

B. protons and electrons

C. neutrons and electrons


https://dl.doubtnut.com/l/_rXZpB3p8oALA
https://dl.doubtnut.com/l/_Rf28RtCMwzZx
https://dl.doubtnut.com/l/_XcEumlEhlTSa

D. protons, neutrons and electrons.

Answer: A

° Watch Video Solution

10. The charge on electron was discovered by

A.]J. Thomsono

B. R.A. Millikan

C. Rutherford

D. Chadwick

Answer: B

o Watch Video Solution

11. Atomic number of an element represents:


https://dl.doubtnut.com/l/_XcEumlEhlTSa
https://dl.doubtnut.com/l/_YWmhHRon5z2D
https://dl.doubtnut.com/l/_akBxfkY9QvEc

A. number of neutrons in the nucleus

B. atomic mass of an element

C.valency of an element

D. number of protons in the nucleus.

Answer: D

o Watch Video Solution

12. Rutherford's experiment on the scattering of a particle showed for

the first time that the atom has

A. electrons

B. protons

C. neutrons

D. nucleus

Answer: D



https://dl.doubtnut.com/l/_akBxfkY9QvEc
https://dl.doubtnut.com/l/_NlQv6owtmMZ1

| o Watch Video Solution

13. Rutherford's scattering experiment is related to the size of the

A. nucleus

B.atom

C. electron

D. neutron

Answer: A

o Watch Video Solution

14. When alpha particles are sent through a thin metal foil, most of them

go straight through the foil because:

A. alpha particles are much heavier than electrons

B. alpha particles are positively charged


https://dl.doubtnut.com/l/_NlQv6owtmMZ1
https://dl.doubtnut.com/l/_CIND05NsGecE
https://dl.doubtnut.com/l/_SW7K6aQxQeGt

C. most part of the atom is empty space

D. alpha particles move with very high velocity.

Answer: C

° View Text Solution

15. The radius of an atomic nucleus is of the order of

A 10 Yem

B.10 %cm

C.10  YPcem

D.10 %cm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SW7K6aQxQeGt
https://dl.doubtnut.com/l/_NHkeYmi834OI

16. The size of atomic nucleus is of the order of............ m and size of the

atom is of the order of........... .

A.10 %em

B.10  Yem

C.10  Bem

D.10 S%cm

Answer: A

o Watch Video Solution

17. Atom consist of electrons , protons and neutrons . If the mass
attributed to neutron were halved and that attributed to the electrons

were doubled , the atomic mass of 6C'% would be approximately :

A. approximately the same

B. doubled


https://dl.doubtnut.com/l/_bm9mxCLeT53F
https://dl.doubtnut.com/l/_ff6TNIqVlvtN

C.reduced approx. 25%

D. approx. halved.

Answer: C

o Watch Video Solution

18. A light whose frequency is equal to 6 x 10" Hz is incident on a metal
whose work function is
2eV(h = 6.63 x 1031 Js, 1eV = 1.6 x 10_19J). The maximum energy
of electrons emitted will be:

A. 249 eV

B.4.49 eV

C.049eV

D. 5.49eV

Answer: C



https://dl.doubtnut.com/l/_ff6TNIqVlvtN
https://dl.doubtnut.com/l/_ezbIkumwzxD7

| ¥ vvatch vidaeo sSolution J

19. The nuclear size is measured in units of

A.amu

B.angstrom

C.cam

D. fermi

Answer: D

o Watch Video Solution

20. The highest value of e/m of anode rays has been observed when the

discharge tube is filled with:

A. nitrogen

B. oxygen


https://dl.doubtnut.com/l/_ezbIkumwzxD7
https://dl.doubtnut.com/l/_AVYoQxWz0tkl
https://dl.doubtnut.com/l/_JmwIEqXSjeZD

C. hydrogen

D. helium

Answer: C

o Watch Video Solution

21. Which of the following atoms contains the least number of neutrons?
235
A.°U
238
B..;5 U
239
C..53° Np

240
D..53 Np

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JmwIEqXSjeZD
https://dl.doubtnut.com/l/_9JcMmgguv0mW

22. Which of the following properties of an element is a whole number ?

A. Atomic mass

B. Atomic number

C. Atomic radius

D. Atomic volume

Answer: B

o Watch Video Solution

23. The increasing order (lowest first) for the values of e/m
(charge//mass) for electron (e), proton (p), neutron (n), and alpha
particle (a) is

A.ep,n,&

B.n,p,e,

C.n,p,a,e


https://dl.doubtnut.com/l/_4XBGnEC6pe1v
https://dl.doubtnut.com/l/_vz4sgcr0Z4Cl

D. n,a,p,e

Answer: D

° Watch Video Solution

24. The mass of the neutron is of the order of

A 10" 2kg
B.10 kg
C.10 kg

D.10 kg

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vz4sgcr0Z4Cl
https://dl.doubtnut.com/l/_HbhDXVQbRvT9

25.The atoms of various isotopes of a particular element differ from each

other in the number of:

A. electrons in the outer shell only

B. protons in the nucleus

C. electrons in the inner shell only

D. neutrons in the nucleus.

Answer: D

o Watch Video Solution

26. 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


https://dl.doubtnut.com/l/_yiTAdUu1ar1W
https://dl.doubtnut.com/l/_OtANjYgPjHPs

D. ® must be continuous.

Answer: C

° Watch Video Solution

27. Atomic mass of an element is not necessarily a whole number because

A. it contians electrons, protons and neutrons

B. it contains isotopes

C. it contains allotropes

D. all of the above

Answer: B

o Watch Video Solution

28. Nucleons are:


https://dl.doubtnut.com/l/_OtANjYgPjHPs
https://dl.doubtnut.com/l/_UYyqKMDkaFGN
https://dl.doubtnut.com/l/_YNSpfjtDcBnY

A. Protons and neutrons

B. neutrons and electrons

C. protons and electrons

D. proton, neutrons and electrons.

Answer: A

o Watch Video Solution

29. Isotopes of an element have

A. different chemical and physical properties.

B. similar chemical and physical properties.

C.similar chemical but different physical properties.

D. similar physical and different chemical properties.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YNSpfjtDcBnY
https://dl.doubtnut.com/l/_iOrGyt4IuMTG

30. Isotopes are identified by:

A. Postiive ray analysis

B. Astons' mass spectrograph

C. Dempster's mass spectrograph

D. all of the above

Answer: D

o View Text Solution

31. Mass spectrograph helps in the detection of isotopes because they:

A. hae different atomic masses

B. have same number of electrons

C. have sae atomic number


https://dl.doubtnut.com/l/_iOrGyt4IuMTG
https://dl.doubtnut.com/l/_WDfHdx0QOM2h
https://dl.doubtnut.com/l/_ePztHptDOUyZ

D. have same atomic masses.

Answer: A

° Watch Video Solution

32. Discovery of the nucleus of an atom was due to the experiment

carried out by:

A. Bohr

B. Rutherrford

C. Moseley

D. Thomson

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ePztHptDOUyZ
https://dl.doubtnut.com/l/_0qXznc7QCHNf

33.Isobars are the atoms of:

A. same elements having same atomic number

B. same elements having same atomic mass

C. different elements having same atomic mass

D. none of the above

Answer: C

o Watch Video Solution

34. Which of the following pairs represents isobars?

A. ‘;’ He and .‘21 He
B..22 Mg and .2 Mg
C. .‘fg K and .‘218 Ca

D. .leg K and .‘;’g K


https://dl.doubtnut.com/l/_UDC9rvdye1lr
https://dl.doubtnut.com/l/_w9PRgEC4DTFC

Answer: C

° Watch Video Solution

35. The triad of nuclei that is isotonic is
14 14 19
A 5 C, a7 N, .o F
12 14 19
B- 06 C, .7 .N, 09 F
14 14 17
C.scC, N, 4 F

15
D.g*C, ;” N, §'F

Answer: D

° Watch Video Solution

36. Sodium atoms and sodium ions:

A. are chemically similary


https://dl.doubtnut.com/l/_w9PRgEC4DTFC
https://dl.doubtnut.com/l/_Bi3m9xy8dbJs
https://dl.doubtnut.com/l/_5cFUCZl8n7h1

B. Both react vigorously with waer

C. have same umber of electrons

D. have same number of protons.

Answer: D

° Watch Video Solution

37.1n .% C1 and .37 Cl, which of the following is false?

A. Both have 17 protons
B. Both have 17 electrons
C. Both have 18 neutrons

D. Both show same chemical properties.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5cFUCZl8n7h1
https://dl.doubtnut.com/l/_t0UD6eJeWk2e
https://dl.doubtnut.com/l/_kiTBdnQlTlp2

38. Neutrino has:

A. charge +1, mass 1

B. charge O, mass O

C.charge -1, mass 1

D. charge 0, mass 1

Answer: B

o Watch Video Solution

39." Positronium " is the name given to an aotm like combination formed

between :

A. a positron and a proton

B. a positron and a neutron

C. a positron and an a-particle

D. a positron and an electron.


https://dl.doubtnut.com/l/_kiTBdnQlTlp2
https://dl.doubtnut.com/l/_2zFubQtuxCrf

Answer: D

° Watch Video Solution

40. An isotone of gg Ge is-
(a) gg Ge
(b).gg As
(c).gz Se
(d).13 Se
77
A .3 Ge
78
B..35 As
7
C..g Se

78
D. .5 Se

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_2zFubQtuxCrf
https://dl.doubtnut.com/l/_giWNO0lGSkvB
https://dl.doubtnut.com/l/_MzetiaaYBCBG

41. Which of the following does not characteristic 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

42. X-rays are produced when a stream of electrons in an X-ray tube:

A. Hits the glass wall of the tube
B. strikes the metal target
C. passes through a strong magnetic field

D. none of the above


https://dl.doubtnut.com/l/_MzetiaaYBCBG
https://dl.doubtnut.com/l/_a9qZPSm7ZH26

Answer: B

° Watch Video Solution

43. Number of completely filled orbitals in xenon atom (Xe) is:

A 17

B.18

C.27

D. 28

Answer: C

° Watch Video Solution

44. The nature of positive rays produced in a vacuum discharge tue

depends upon:



https://dl.doubtnut.com/l/_a9qZPSm7ZH26
https://dl.doubtnut.com/l/_kMUODA1ANF0n
https://dl.doubtnut.com/l/_126bxcl37qVl

A. the nature of the gas filled

B. nature of the material of cathode.

C. nature of the material of anode

D. the potential applied across the electrodes.

Answer: A

o Watch Video Solution

45. Electromagnetic radiation with maximum wavelengths is :

A. ultraviolet

B. radiowaves

C. X-rays

D. infrared

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_126bxcl37qVl
https://dl.doubtnut.com/l/_QCFYDxA9EaR6

46. What is the ratio of volume of atom of the volume of nucleus?

A. 10

B. 10'2

c.10%

D. 10%°

Answer: C

o Watch Video Solution

47. Which of the followign statements is incorrect?

A.The frequency of radiation is inversely proportional to its

wavelength.

B. Energy of radiation increases with increase in frequency.


https://dl.doubtnut.com/l/_QCFYDxA9EaR6
https://dl.doubtnut.com/l/_JO711skrflz8
https://dl.doubtnut.com/l/_tIs40t8T0vyU

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

48. Visible light consists of rays with wavelengths in the approximate

range of:

A. 4000 A... to 7500 A...

B.4 x 10 3cm to 7.5 x 10 ‘em

C.4000 nm to 7500 nm

D.4x 10 °mto 7.5 x 10 %m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tIs40t8T0vyU
https://dl.doubtnut.com/l/_l45MfEkO52La
https://dl.doubtnut.com/l/_jsLRfDs8oeP7

49. Which of the following statements concerning light is false?

A. it is a part of the electromagnetic spectrum.
B. It travels with same velocity i.e, 3 x 10*cm /.
C. It cannot be deflected by a magnet.

D. It consists of photons of same energy.

Answer: D

o Watch Video Solution

50. A 600 W mercury lamp emits monochromatic radiation of wave length
313.3 nm. How many photons are emitted from the lamp per second ? (
h = 6.626 x 10~ **Js, velocity of light = 3 x 108ms 1)

A1 x 10"

B.1 x 10%

C.1x 10%


https://dl.doubtnut.com/l/_jsLRfDs8oeP7
https://dl.doubtnut.com/l/_DqjcB9GdDNok

D.1 x 10%

Answer: C

° Watch Video Solution

51. Arrange the following electromagnetic radiations per quantum in the
order of increasing energy:
A: Blue light
B: Yellow light
C: X-ray
D: Radiowave
A.D,B,AC
B. AB,D,C

C.CAB,D

D.B,AD,C

Answer: A


https://dl.doubtnut.com/l/_DqjcB9GdDNok
https://dl.doubtnut.com/l/_iChZ8zz7BTu7

° Watch Video Solution

52. The wave number which corresponds to electromagnetic radiations of

600 nm is equal to:

A 1.6 x 10*em !

B.0.16 x 10%m !

C.16 x 10*em 1

D.160 x 10*cm !

Answer: A

o Watch Video Solution

53. Which of the following is not acharacteristic of plack's quentum

theory of radiation ?


https://dl.doubtnut.com/l/_iChZ8zz7BTu7
https://dl.doubtnut.com/l/_6sjjggKIKVtm
https://dl.doubtnut.com/l/_c4HOZJLOk6Hs

A.The energy is not absorbed or emitted in whose 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.This magnitude of energy associated with a quantum is

proportional to the frequency.

Answer: A

o Watch Video Solution

54. Which of the followng among the visible colours has the minimum

wavelength?

A. Red

B. Blue


https://dl.doubtnut.com/l/_c4HOZJLOk6Hs
https://dl.doubtnut.com/l/_pxRswQWM3cLt

C. Green

D. Violet

Answer: D

° Watch Video Solution

55. According to classical theory if an electron is moving in a circular orbit

around the nucleus:

A. it will contuinue to do so for something

B. its orbit will continuously shrink

C. its orbit will continuously enlarge

D. it will continue to do so for all the time.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pxRswQWM3cLt
https://dl.doubtnut.com/l/_uxe0Tm6Y6wDZ
https://dl.doubtnut.com/l/_IwkZkSSvVe0c

56.Bohr advanced the idea of :

A. Stationary electrons

B. statioinary nucleus

C. statioary orbits

D. elliptical orbits

Answer: C

o Watch Video Solution

57.1n Bohr's stationary orbits:

A. Electrons do not move
B. electrons move emitting radiations
C. energy of the electron remains constant

. h
D. angular momentum of the electron is 2—
7


https://dl.doubtnut.com/l/_IwkZkSSvVe0c
https://dl.doubtnut.com/l/_67aQC4v0nEkq

Answer: C

° Watch Video Solution

58. If Paschen series of hydrogen spectrum has 4 lines then number of

lines in Balmar sereis will be:

A3

B.5

C.6

D.2

Answer: B

° Watch Video Solution

59. Which of the following statement does not form part of Bohr's model

of the hydrogen atomn?


https://dl.doubtnut.com/l/_67aQC4v0nEkq
https://dl.doubtnut.com/l/_jrg7vM8IjQxO
https://dl.doubtnut.com/l/_azkLFUmkmP8k

A. Energy of the electrons in the orbit is quantised.

B. The electron in the orbit nearest to the nucleus has the lowest

energy.

C. Electrons revolve in different orbits around the nucleus.

D. The position and velocity of the electrons in the orbit cannot be

determined silultaneously.

Answer: D

° Watch Video Solution

60. The radius of the first orbit of H-atom is r. then the radius of the first

orbit of Li?> T will be:

>
©o| =3

w
w| =


https://dl.doubtnut.com/l/_azkLFUmkmP8k
https://dl.doubtnut.com/l/_0MF0KPFJhDFf

D.9r

Answer: B

° Watch Video Solution

61. The energy liberated when an excited electron returns to its ground

state can have:

A. any value from zero to infinity

B. only negative values

C. only specified positive values

D. None of the above

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0MF0KPFJhDFf
https://dl.doubtnut.com/l/_TnFOgS1PZQv6

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

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

of the electron in this state are:

A.1.5eV and -3 eV

B. —1.5e¢V and -1.5eV

C.3eVand -4.5 eV

D.—0.75eVand —0.75eV

Answer: A

o Watch Video Solution

63. The radius ratio of Bohr's first orbit of hydrogen like species

He',Li*" Be*' is

A.3:4:6

B.2:3:4


https://dl.doubtnut.com/l/_gwEsmS6ZOstK
https://dl.doubtnut.com/l/_zOW3ZwKHx2UZ

C.6:4:3

D.4:3:2

Answer: C

° Watch Video Solution

64. Which point does not pertain to Bohr's model of atom?

A. Angular momentum is an integral multiple of h /(27)
B. the path of the electron is circular.
C. Force of attraction towards nucleus=centrifugal force.

D. The energy changes are taking place continuously.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_zOW3ZwKHx2UZ
https://dl.doubtnut.com/l/_vqgTPQByG54U

65. According to Boohr's theory the angular momentum of an electron in
5th orbit is :

A.5h /T

B.2.5h /m

C.5m/h

D.25h /7

Answer: B

o Watch Video Solution

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

one of the emission is at 680 nm , the other is at :

o Watch Video Solution

67.1f n = 6, the correct sequence for filling of electrons will be.


https://dl.doubtnut.com/l/_TGjcka3CQ9kd
https://dl.doubtnut.com/l/_JccG2mpgL8qp
https://dl.doubtnut.com/l/_DpiX2u6JCsv5

A.ns — np — (n — 1)dto(n — 2)f
B.ns — (n —2)f — (n — 1)dtonp
C.ns — (n— 1)dto(n — 2)f — np

D.ns — (n—2)f - np— (n—1)d

Answer: B

o Watch Video Solution

68. Which of the following electron transitions in a hydrogen atom will

require the largest amount of energy?

A. From n=1to n=2

B. From n=2 to n=3

C.Fromn = oo to n=1

D. From n=4 to n=5

Answer: A



https://dl.doubtnut.com/l/_DpiX2u6JCsv5
https://dl.doubtnut.com/l/_ba8gMUcuYKQw

| o Watch Video Solution

69. For a hydrogen atom, the energies that an electron can have are given
by the expression, £ = — 13.58/n2eV, where n is an integer. The
smallest amount of energy that a hydrogen atom in the ground state can
absorb is:

A.1.00 eV

B.3.39eV

C.6.79 eV

D.10.19 eV

Answer: B

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_ba8gMUcuYKQw
https://dl.doubtnut.com/l/_UHaGg5kEH3rH
https://dl.doubtnut.com/l/_rsJWF5uxMpXM

A. —0.54eV

B. —5.40eV

C. —0.85eV

D. —2.72eV
Answer: A

o Watch Video Solution

7. E, = — 313.6 /n® kcal/mol. If the value of E = — 34.84 kcal/mol, to

which value does 'n' correspond?

A4
B.3
C.2

D.1

Answer: B



https://dl.doubtnut.com/l/_rsJWF5uxMpXM
https://dl.doubtnut.com/l/_aNrp6R6c1UQz

| o Watch Video Solution

72.The ratio of the difference between 1 st and 2nd Bohr orbits energy to
that between 2nd and 3rd orbits energy is:

Al/2

B.1/3

C.27/5

D.5/27

Answer: C

o Watch Video Solution

73. The energy difference between two electronic states is 43.56 kcal/mo.
The frequency of light emitted when the electron drops from higher orbit
to lower orbit, is

(Planck's constant = 9.52 x 10~ “*kcal / mol)


https://dl.doubtnut.com/l/_aNrp6R6c1UQz
https://dl.doubtnut.com/l/_edAnxR6tQ2Dc
https://dl.doubtnut.com/l/_juFRTl97Aika

A.9.14 x 10" cycle/sec
B.45.7 x 10 cycle/sec
C.91.4 x 10™ cycle/sec

D.4.57 x 10 cycle/sec

Answer: D

o Watch Video Solution

74. Which of the following transitions of an electron in hydrogen atom

emits radiation of the lowest wavelength?

A ng =ocoton; =2

B.ng =4ton; =3

Cnyg =2ton; =1

D. ny :5ton1 =3

Answer: A



https://dl.doubtnut.com/l/_juFRTl97Aika
https://dl.doubtnut.com/l/_Cj2cRrjHuAN3

| o Watch Video Solution

75. The value of (ny +mn;) and (n3 —n?) for He™ ion in atomic
spectrum are 4 and 8 reaspectively . The wave length of emitted photon

whwn electron jump from ny to ng is

32

Answer: B

o Watch Video Solution

76. Number of possible spectral lines which may be emitted in brackett

series in H-atom, if electrons in 8th excited state returns to ground state

are:


https://dl.doubtnut.com/l/_Cj2cRrjHuAN3
https://dl.doubtnut.com/l/_krHf4ANB14Ra
https://dl.doubtnut.com/l/_81lZgrDlu8YY

A5

B.45

C.6

D. 21

Answer: C

o Watch Video Solution

77. Which electronic level would allow the hydrogen atom to absorbs a
photon but not to emit a photon

Als

B. 2s

C.3s

D. 4s

Answer: A



https://dl.doubtnut.com/l/_81lZgrDlu8YY
https://dl.doubtnut.com/l/_5mWRtIspmVdp

| o Watch Video Solution

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

electron jumping from 6th, 5 th and 4th orbits to second orbit belong to:

A. Lyman series

B. Balmer series

C. Paschen series

D. Pfund series.

Answer: B

o Watch Video Solution

79. The spectral lines corresponding to the radiatio emitted by an

electron jumping from higher orbits to first orbit belong to

A. Paschen series


https://dl.doubtnut.com/l/_5mWRtIspmVdp
https://dl.doubtnut.com/l/_Z6Gb0I1HMlCR
https://dl.doubtnut.com/l/_Jy59ydPL7XLw

B. Balmer series

C. Lyman series

D. none of these

Answer: C

o Watch Video Solution

80. In hydrogen atom, the transition takes place fromn = 3 ton = 2. If

Rydberg's constant is 1.09 x 10 per metre, the wavelength of the limit

emitted is

A. 6564A...

B. 6064A...

C. 6664A...

D. 5664A...

Answer: A

[ - 1


https://dl.doubtnut.com/l/_Jy59ydPL7XLw
https://dl.doubtnut.com/l/_L3SBMCaBigvl

| @J Watch Video Solution

81. The speed of the electron in the 1st orbit of the hydrogen atom in the

ground state is (c is the veloicty of light)

Answer: D

o Watch Video Solution

82. Find the value of wave number (5) in terms of Rydberg's constant,

when transition of electron takes place between two lvels of He™ ion

whose sum is 4 and difference is 2.


https://dl.doubtnut.com/l/_L3SBMCaBigvl
https://dl.doubtnut.com/l/_TtJq4lBGhEvs
https://dl.doubtnut.com/l/_T7qJw8y2gLTl

D. None of these

Answer: B

o Watch Video Solution

8. The wave number of the first line of Balmer series of hydrogen is

15200cm ~ ! The wave number of the first Balmer line of Li2™ ion is

A. 15, 200cm ~*
B. 60, 800cm !
C. 76, 000cm ~*

D.1, 36, 800cm !

Answer: D



https://dl.doubtnut.com/l/_T7qJw8y2gLTl
https://dl.doubtnut.com/l/_RT89NPMy1HPN

| ° Watch Video Solution

84. If the magnetic quantum number of a given atom is represented by -3,

then what will be its principal quantum number?

A2

B.3

C.4

D.5

Answer: C

° Watch Video Solution

85. Which of the following relates to photons both as wave motion and as

a stream of particles?

A. Interference


https://dl.doubtnut.com/l/_RT89NPMy1HPN
https://dl.doubtnut.com/l/_Odr3Kwmsadgl
https://dl.doubtnut.com/l/_HX16i6kHBHOS

B. Diffraction

C. E=hv

D. E = mdc’.

Answer: C

° Watch Video Solution

86. Which of the following best explains light both as a stream of

particles and wave motion ?

A. Diffraction
BBA=h/p
C. Interference

D. Photoelectric effect

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HX16i6kHBHOS
https://dl.doubtnut.com/l/_dVfO0Vj7zlKC

87. A body of mass x kg is moving with a velocity of 100ms~!. Its de-
Broglie wavelength is 6.62 x 10~ **m. Hence x is (h = 6.62 x 10_34Js)
A.0.25 kg
B. 0.15 kg
C.0.2kg

D. 0.1 kg

Answer: D

o Watch Video Solution

88. A 200g cricket ball is thrown with a speed of 3.0 x 103cm sec ~*. What
will be its de Broglie's wavelength ?

[h = 6.6 x 10~ *"gem” sec ™ '].

A1.1x 10" %2em


https://dl.doubtnut.com/l/_dVfO0Vj7zlKC
https://dl.doubtnut.com/l/_xM4gDgI3qkJc
https://dl.doubtnut.com/l/_sx69SE2VEElk

B.2.2 x 10 %2em

C.0.55 x 10 32em

D.11.0 x 10 *2em

Answer: A

o Watch Video Solution

89. The frequency of radiations emitted when electron falls fromn = 4 to
n = 1in H — atom would be (Given E; for H = 2.18 x 10~ 8Jatom ~!
and h = 6.625 x 10~ *'Js)

A 1.54 x 105!

B.1.03 x 10"s ™!

C.3.08 x 1051

D.2 x 10%s 1.

Answer: C

[ - |


https://dl.doubtnut.com/l/_sx69SE2VEElk
https://dl.doubtnut.com/l/_7ErOotmTLEON

| @J Watch Video Solution J

90. in a multi- electron atom ,which of the following orbitals described by
the three quantum numbers, which of the following will have nearly same

energy?

(P) n=1l=0m=0 (¢ n=2l=0m=0
(r) n=2l=1m=1, (S) n=3l=2m=1
(t) n=3l=2m=0 |,

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

D. (iv) and (v)

Answer: D

o Watch Video Solution

91. For a one-electron atom, the set of allowed quantum number is -



https://dl.doubtnut.com/l/_7ErOotmTLEON
https://dl.doubtnut.com/l/_qnAQvkVQLNwX
https://dl.doubtnut.com/l/_J9VeVYPNWSh9

1
A.nzl,l:O,ml:O,ms: +§

1
B‘n:]')l:l?mlzoams_l_a

1

C.’n,:1,l:0,ml: —17ms: _5

Dn=1l=1m; =1, m, = —

Answer: A

o Watch Video Solution

92. The longest wavelength of He™ in paschen series is "m", then

shortest wavelenght of Be ™3 in Pacchen series is( in terms of m):



https://dl.doubtnut.com/l/_J9VeVYPNWSh9
https://dl.doubtnut.com/l/_zvGLOM30wkMc

| ° Watch Video Solution

93. The magnetic quantum is a number related to:

A. Size

B. Shape

C. Orientation

D. Spin

Answer: C

° Watch Video Solution

94. Consider the following parameters with regard to hydrogen like
atoms:

(1). Energy of the atom

(2). Radius of electron orbit

(3) Spin of the electron


https://dl.doubtnut.com/l/_zvGLOM30wkMc
https://dl.doubtnut.com/l/_zIH2s1CAPBFs
https://dl.doubtnut.com/l/_phP9th8RNbgb

Which of the above are same for all hydrogen-like atoms and ions in n=1

state?

A.1only

B.2 only

C.3only

D.1and 2

Answer: D

o Watch Video Solution

95. The quantum number not obtained from the schrodinger's wave

equation is


https://dl.doubtnut.com/l/_phP9th8RNbgb
https://dl.doubtnut.com/l/_kjZDQQ8jYt2t

Answer: D

° Watch Video Solution

96. The atomic orbital is:

A. The circular path of the electron

B. elliptical shaped orbit

C. three-dimensional field around nucleus

D.The region in which there is maximum probability of finding an

electron.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kjZDQQ8jYt2t
https://dl.doubtnut.com/l/_HJ7okZA6U5fV

97. The ionization potential for hydrogen atom is 13.6eV, the ionization
potential for He " is

A.13.6 eV

B.6.8 eV

C.544 eV

D.72.2 eV

Answer: C

o Watch Video Solution

98. Principal azimuthal , and magnetic quantum numbers are respetively

related to

A.size, shape and orientation

B. shape, size and orientation

C.size, orientation and shape


https://dl.doubtnut.com/l/_IhURzEe3Jc4S
https://dl.doubtnut.com/l/_Fxzp8f0yottT

D. none of the above

Answer: A

° Watch Video Solution

99.In H-atom energy of electron is datermined by :

A.onlyn

B.both n and |

C.nland m

D. all the four quantum numbers.

Answer: A

o Watch Video Solution

100. Any p arbital can accommodate up to


https://dl.doubtnut.com/l/_Fxzp8f0yottT
https://dl.doubtnut.com/l/_xV3vHA76GD7d
https://dl.doubtnut.com/l/_HWoZ8ieTUu4t

A. 4 electrons

B. 2 electrons with parallel spins

C.6 electrons

D. 2 electrons with opposite spins

Answer: C

o Watch Video Solution

101. The electrons present in K-shell of the atom will differ in

A. Principal quantum number

B. spin quantum number

C. azimuthal quantum number

D. magnetic quantum number

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HWoZ8ieTUu4t
https://dl.doubtnut.com/l/_fVwYXVwohEm5

102. Two electrons have the following quantum numbers :

P=3,2,-2,+1/2,0=3,0,0, +1/2

Which of the following statements is true ?

A. P has lesser energy than Q

B. P and Q have same energy

C.Pand Q represent same electron

D. P has greater energy than Q

Answer: D

° Watch Video Solution

103. Which one of the following sets of quantum numbers represents an

impossible arrangement ?

Anlm s
"3 2 -2 1/2


https://dl.doubtnut.com/l/_fVwYXVwohEm5
https://dl.doubtnut.com/l/_UYXrts89fC60
https://dl.doubtnut.com/l/_x4tt2CUlySlO

Dnlm s
‘5 3 -0 1/2

Answer: C

° Watch Video Solution

104. Which of the following sets of quantum numbers is correct for an

electron in 4f-orbtial ?

A. n=4,|=3,m=+4,s5=+1/2

B. n=4,=4,m=-4,5=-1/2

C.n=4,1=3,m=+1,5=+1/2

D. n=3,|=2,m=-2,5=+1/2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_x4tt2CUlySlO
https://dl.doubtnut.com/l/_uFyOaJprfY0y

105. In any subshell, the maimum number of electrons having same value

of spin quantum number is :

ALIT+1)
B.l+4 2
C.2l+1

D.4l + 2

Answer: C

o Watch Video Solution

106. Values of magnetic orbital quantum for an electron of M-shell can be:

A. 01,2

B.—2, — 1,0, +1, +2

c.0,1,2,3


https://dl.doubtnut.com/l/_uFyOaJprfY0y
https://dl.doubtnut.com/l/_pu8bSb5MAO0G
https://dl.doubtnut.com/l/_w7tix3ulpqPB

D.—1,0, + 1

Answer: B

° Watch Video Solution

107. The correct set of quantum number for the unpaired electron of a
chlorine atom is

A.2,0,0, +1/2

B.2,1, —1, +1/2

c3,1,1, +1/2

D.3,0,0, +1/2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_w7tix3ulpqPB
https://dl.doubtnut.com/l/_XTiLABUerA29

108. In hydrogen atom, the electron is at a distance of 4.768A.. from the

nucleus. The angular momentum of the electron is:

%
27
h
2
h
T
%
T

Answer: A

o Watch Video Solution

109. The total number of m values forn = 4 is

A.8

B.16

D. 20



https://dl.doubtnut.com/l/_Uuh92BSVH9gl
https://dl.doubtnut.com/l/_efJXIyMdCAgO

Answer: B

° Watch Video Solution

110. The subshell that rises after f subshell is called g subshell

What is the total number of orbitals in the shell in which the g subshell

first occur?

A.9

B.16

C.25

D. 36

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_efJXIyMdCAgO
https://dl.doubtnut.com/l/_HWjHamljE9hB

111. In Bohr's model, if the atomic radius of the first orbit is r, then the
radius of the fourth orbit is
A. 4’[’1
B. 67"1
C. 16’/"1
r1

D. —
16

Answer: C

o Watch Video Solution

112. The electrons identified by quantum numbers n and | :-
(a) n=4, =1 (b) n=4, =0 (c ) n=3, 1=2 (d) n=3, I=1
Can be placed in order of increasing energy as

A. AltCItBItD

B. CItDItBItA


https://dl.doubtnut.com/l/_cIsn8DsRF2PQ
https://dl.doubtnut.com/l/_mPMpnWs0Pof3

C. DItBItCItA

D. BItDItAItC

Answer: C

° Watch Video Solution

113. The angular momentum of an electron depends on:

A. principal quantum number

B. azimuthal quantum number

C. magnetic quantum number

D. all of the above

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mPMpnWs0Pof3
https://dl.doubtnut.com/l/_CERKlayB1pOZ

114. The correct set of quantum number for the unpaired electron of a

chlorine atom is

A. 2,004+ —
B.2,1, — 1, +

c.3,1, — 1, +

= o=

D.3,0,0, + —

Answer: C

o Watch Video Solution

115. The shape of the orbital is determined by

A. spin quantum number
B. magnetic quantum number
C. azimuthal quantum number

D. principal qunatum number


https://dl.doubtnut.com/l/_bhomVzAbBgpi
https://dl.doubtnut.com/l/_7okGDmossNAw

Answer: C

° Watch Video Solution

116. The energy of an electron of 2p, orbital is

A. greater than 2p, orbital
B. less than 2p, orbital
C. equal to 2s orbital

D. same as that of 2p, and 2p, orbital

Answer: D

° Watch Video Solution

117. Two electrons occupying the same orbital are distinguished by :

A. Principal quantum number


https://dl.doubtnut.com/l/_7okGDmossNAw
https://dl.doubtnut.com/l/_Eio1sRAuX27J
https://dl.doubtnut.com/l/_ZEM6c7ISMhxg

B. azimuthal quantum number

C. magnetic quantum number

D. spin quantum number

Answer: D

° Watch Video Solution

118. The maximum number of electrons in a subshell is given by the

expression

A4l 4 2

B.4l — 2

C2l+1

D. 2n>

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZEM6c7ISMhxg
https://dl.doubtnut.com/l/_JdDrMDamgNFF

119. The electronic configuration of an atom/ion can be defined by the

following

A. Aufbau principal

B. Pauli's exclusion principle

C. Hund's rule of maximum multiplicity

D. All of the above

Answer: D

o Watch Video Solution

1
120. If an electron has spin quantum number of ) and magnetic

quantum number of -1 it cannot be present in:

A. d-orbital

B. f-orbital


https://dl.doubtnut.com/l/_JdDrMDamgNFF
https://dl.doubtnut.com/l/_qwvQNA7OyNyk
https://dl.doubtnut.com/l/_BOlF1Vtcb5d1

C. s-orbital

D. p-orbital

Answer: C

o Watch Video Solution

121. For the energy level is an atom which one of the following statement

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 orbital and contain

a maximum of 8 electrons.

D. The 5th main energy level can have maximum of 50 electrons.

Answer: C



https://dl.doubtnut.com/l/_BOlF1Vtcb5d1
https://dl.doubtnut.com/l/_2A8dcXFzEvdY

| ° Watch Video Solution

122. A new electron enters the orbital when:

A. (n+]) is minimum

B. (n+]) is maximum

C.(n+m) is minimum

D. (n+m) is maximum

Answer: A

° Watch Video Solution

123. For a given value of n (principal quantum number), the energy of

different subshells an be arranged in the order of:

Af>d>p>s

B.s>p>d>f


https://dl.doubtnut.com/l/_2A8dcXFzEvdY
https://dl.doubtnut.com/l/_00ONhbXxeh4g
https://dl.doubtnut.com/l/_dCJ6Ktz2ZHL3

Cf>p>d>s

D.s > f>p>d

Answer: A

o Watch Video Solution

124. After filling the 4d-orbitals, an electron will enter in:

A. 4p

B. 4s

C.5p

D. 4f

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dCJ6Ktz2ZHL3
https://dl.doubtnut.com/l/_TgZLbdSMbUD3

125. According to aufbau principle, the correct order of energy of 3d,4s
and 4p-orbitals is

A dp < 3d < 4s

B.4s < 4p < 3d

C.4s < 3d < 4p

D.3d < 4s < 4p

Answer: C

o Watch Video Solution

126. How many unpaired electrons are there in Ni>"?

A.Zero
B.8
C.2

D.4


https://dl.doubtnut.com/l/_XstVVzU6GIBB
https://dl.doubtnut.com/l/_EB29luOfxEuG

Answer: C

° Watch Video Solution

127. The electronic configuration of chromium (Z=24) is:
A.[Ne]3s*3p°3d*4s>
B. [Ne]3s23p°3d°4s’
C.[Ne]3s23p°3d°4s’

D. [Ne|3s*3p°3d'4s>

Answer: B

° Watch Video Solution

128. The orbital diagram in which the Aufbau principle is violated is

«—2p—>
(a) IN] T



https://dl.doubtnut.com/l/_EB29luOfxEuG
https://dl.doubtnut.com/l/_RKLCXXaGyVFL
https://dl.doubtnut.com/l/_KJ37NjMOlDpO

5, ® (]
o [
i

Answer: B

° Watch Video Solution

129. The managanese (Z = 25) has the outer configuration.

° Watch Video Solution

130. Which of the following sets of quantum numbers is correct for an

electron in 3d-orbital?

1
An=31l=2m= —3,s= —1—5

Cn=31l=2,m= —2,s+

[NCR IS CY


https://dl.doubtnut.com/l/_KJ37NjMOlDpO
https://dl.doubtnut.com/l/_1ezj7kpNtVAs
https://dl.doubtnut.com/l/_AzibrSF0ADdY

Answer: C

° Watch Video Solution

131. The radial probability distribution curve obtined for an orbital wave
function (®) has 3 peaks and 2 radial nodes. The valence electron of
which one of the following metals does this wave function (&)
correspond to.

A.Co

B. Lt

C.K

D. Na

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_AzibrSF0ADdY
https://dl.doubtnut.com/l/_CQHnrzBMR3OF

132. Krypton (At. No 36) has the electronic configuraiton [Ar] 4s%3d'4p°.
The 37th electron will go into which one of the following sub-levels?

A. 4f

B. 4d

C.3p

D. 5s

Answer: D

o Watch Video Solution

133. Which of the following orbitals has the highest energy?

A. 5d

B. 5f

C. 6s


https://dl.doubtnut.com/l/_3WeJ5TiKU966
https://dl.doubtnut.com/l/_UebmNKB3TAAv

Answer: B

° Watch Video Solution

134. Which of the following set of quantum numbers is not possible for

an electron in the ground state of an atom with atomic number 19?

A.n=2|=0,m=0

B. n=2,I=1,m=0

C.n=3,l=1,m=-1

D. n=3,=2,m=%2

Answer: D

o Watch Video Solution

135. Helium nucleus is composed of two protons and two neutrons if the

atomic mass is 4.00388, how much energy is released when the nucleus is


https://dl.doubtnut.com/l/_UebmNKB3TAAv
https://dl.doubtnut.com/l/_5jvrXM2bQe18
https://dl.doubtnut.com/l/_9t1cOvCJpMsY

constituted?

(Mass of proton =1.00757, mass of neturon=1.00893)

A. 283MeV

B. 28.3 mEv

C. 2830 MeV

D. 2.83 MeV

Answer: B

o View Text Solution

136.Binding energy per nucleon of three nuclei A, B and C are 5.5, 8.5 and

7.5 respectively. Which one of the following nuclei is most stable?

A A

B.B

C.C


https://dl.doubtnut.com/l/_9t1cOvCJpMsY
https://dl.doubtnut.com/l/_ZFiPENaRze1I

D. Cannot be predicted

Answer: C

° Watch Video Solution

137. The mass of a ?Z Li nucleus is 0.042u less than the sum of the masses
of all its nucleons. The binding energy per nucleon of g Li nucleus is
nearly

A. 5.6 MeV

B. 56MeV

C. 0.56 MeV

D. 560 MeV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ZFiPENaRze1I
https://dl.doubtnut.com/l/_Hrd6YevqgQRs
https://dl.doubtnut.com/l/_6OXuDW1IA96M

138. Meson was discovered by:

A. Powell

B. Seaborg

C. Anderson

D. Yukawa

Answer: D

o Watch Video Solution

139. The number of protons and neutrons for most stable elements is

a)Even-odd b)Even-even c)Odd-odd d)Odd-Even

A. odd-odd

B. even-even

C. odd-even

D. even-odd


https://dl.doubtnut.com/l/_6OXuDW1IA96M
https://dl.doubtnut.com/l/_g6wW7qJ8CM4g

Answer: B

° Watch Video Solution

140. Nuclear particles responsible for holding all nuclear composition of

an atom would lead to a change in:

A. electrons

B. neutrons

C. positrons

D. mesons

Answer: D

° View Text Solution

141. The introduction of a neutron into the nuclear composition of an

atom would lead to a change in:


https://dl.doubtnut.com/l/_g6wW7qJ8CM4g
https://dl.doubtnut.com/l/_Xu4BYOa3BgIK
https://dl.doubtnut.com/l/_RMHmI5vf2KMD

A. Its atomic mass

B. Its atomic number

C.the chemical nature of the atom

D. number of the electron also

Answer: A

o Watch Video Solution

142. Which of the following has highest orbital angular momentum?

A.4s

B.4p

C.4d

D. 4f

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_RMHmI5vf2KMD
https://dl.doubtnut.com/l/_AflhA9FXXkjv

143. In Millikan's oil drop experiment, we make use of:

A. Ohm's law

B. Ampere's law

C. Stoke's law

D. Faraday's law

Answer: C

o View Text Solution

144. A strong argument for the particle nature of cathode rays is:

A. they can propagate in vacuum

B. they produce fluorescene

C. they cast shadoes


https://dl.doubtnut.com/l/_AflhA9FXXkjv
https://dl.doubtnut.com/l/_L0rJtkdsL9rq
https://dl.doubtnut.com/l/_tj8cR4kAQ3Nn

D. they are deflected by electric and magnetic fields

Answer: A

° View Text Solution

145. As the speed of the electrons increases, the measured value of

charge to mass ratio (in the relativistic units):

A. Increases

B. remains unchanged

C. decreases

D. first increases and then decreases.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tj8cR4kAQ3Nn
https://dl.doubtnut.com/l/_7upH177MhUhB

146. Which of the following are true for cathode ray?

A. It travels along a straght line.

B. It emits X-rays when strikes a metal.

C. It is an electromagnetic wave.

D. It is not deflected by magnetic field.

Answer: B

o Watch Video Solution

147. Three isotopes of an element have mass numbers (m), (m + 1) and
(M + 2) . If the mean mass number is ( M + 0. 5) then which of the
following ratios may be accepted for M, (M + 1) and (M + 2) in the

order?

Al:1:1

B.4:1:1


https://dl.doubtnut.com/l/_7iOfugUuerhy
https://dl.doubtnut.com/l/_Upae9OBoiKth

C.3:2:1

D.2:1:1

Answer: B

° Watch Video Solution

148. The radii of two of the first four Bohr's orbits of the hydrogen atom

are in the ratio 1: 4. The energy difference between them may be :

A. either 12.09 eV or 3.4 eV

B. either 2.55 eV or 10.2 eV

C.either13.6 eV or 3.4 eV

D. either 3.4 eV or 0.85 eV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Upae9OBoiKth
https://dl.doubtnut.com/l/_TVDRJBmSnJRi
https://dl.doubtnut.com/l/_yl0G4ym1l7lh

149. Photoelectric emission is observed from a surface for frequencies
viandv, of the incident radiation (v; > vs) . If maximum kinetic energies
of the photo electrons in the two cases are in the ratio 1: K , then the

threshold frequency is given by:

V2 — U1
k-1

k V1 — V2
k-1

k V2 — U1
k-1

Uy — U1

k

B.

C.

Answer: B

o Watch Video Solution

150. The numer of waves made by a bohr electron in an orbit of maximum

magnetic quantum number +2 is:

A3


https://dl.doubtnut.com/l/_yl0G4ym1l7lh
https://dl.doubtnut.com/l/_vxMWM00gqLcJ

B.4

C.2

D.1

Answer: A

o Watch Video Solution

151. Which of the following statements is correct?

A. The shape of an atomic orbital depends on the azimuthal quantum

number.

B. The orientation of an atomic orbital depends on the magnetic

quantum number.

C.The energy of an electron in an atomic orbital of multielectron

atom depends on the principal quantum number.


https://dl.doubtnut.com/l/_vxMWM00gqLcJ
https://dl.doubtnut.com/l/_Da2aORONyLrE

D. The number of degenerate atomic orbitals of one type depends on

the values of azimuthal and magnetic quantum numbers.

Answer: C

o View Text Solution

152. Gases begin to conduct electricity at low pressure because

A. at low pressures gases turn to plasma

B. colliding electrons can acquire higher kinetic energy due to

increased mean free path leading to ionisation of atoms

C. atoms break up into electrons and protons

D. the electrons in atoms can move freely at low pressure.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Da2aORONyLrE
https://dl.doubtnut.com/l/_ZytQRpKbbvft
https://dl.doubtnut.com/l/_vrwMgKqjHbbI

153. An electron of mass m and charge e is accelerated from rest through
a potential difference V' in vacuum. The final speed of the electron will be
A \/(eV /m)
B.2¢V /m
C.,/(eV /2m)

D.+/(2eV /m)

Answer: A

o Watch Video Solution

154. The difference in angular momentum associated with the electron in
two successive orbits of hydrogen atoms is

Ah/m

B.h /2w

C.h/2


https://dl.doubtnut.com/l/_vrwMgKqjHbbI
https://dl.doubtnut.com/l/_xv5RGuXTRQrS

D.(n — 1)h /2

Answer: A

° Watch Video Solution

155. Photo electric effect can be explained only by assuming that light

A. is a form of transverse waves

B. is a form of longitudinal waves

C. can be polarised

D. consists of quanta

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_xv5RGuXTRQrS
https://dl.doubtnut.com/l/_JSPJeSVGRUo5

156. Photoelectric effect supports quantum nature of light because
(a) there is a minimum frequency of light below which no photo electrons
are emitted
(b) the maximum kinetic energy of photo electrons depends only on the
frequency of light and not on its intensity
(c ) even when the metal surface is faintly illuminated, the photo
electrons leave the surface immediately
(d) electric charge of the photo electrons is quantised
A.there is a minimum frequency of light below which no
photoelectrons are emitted
B. the maximum kientic energy of photoelectrons depends only on the
frequency of light and not on its intensity.
C.even when metal surface is faintly illuminated the photoelectrons

leave the surfaec immediately

D. electric charge of photoelectrons is quantised.

Answer: A


https://dl.doubtnut.com/l/_BflA176VdX1f

o Watch Video Solution

1
157. A plot of the kinetic energy <§mv2) of ejected electrons as a

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

(M, My, M3, M,) is given below:

M1
T e
M,
Kinetic " M,
energy
V—>

The alkali metals M7, Ms, M3, M, are respectively:

A. Li,Na,K and Rb

B.Rb,K,Na and Li

C.Na, K, Liand Rb

D. Rb, Li, Na and K


https://dl.doubtnut.com/l/_BflA176VdX1f
https://dl.doubtnut.com/l/_gz4D843SR3uz

Answer: B

° View Text Solution

158. Momentum of a photon of wavelength A is

AR/
B. zero
C.h)\/c

D.hA/c

Answer: A

° Watch Video Solution

159. When X-rays pass through air they:

A. produce light track in the air


https://dl.doubtnut.com/l/_gz4D843SR3uz
https://dl.doubtnut.com/l/_P008Onnql2Mu
https://dl.doubtnut.com/l/_mp3hqwTPFTur

B. ionise the gas

C. produce fumes in the air

D. accelerate gas atoms

Answer: A

° View Text Solution

160. X-rays

A. are deflected in a magnetic field

B. are deflected in an electric field

C.remain undeflected by both the field

D. are deflected in both the field.

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_mp3hqwTPFTur
https://dl.doubtnut.com/l/_cm3RgwGKLJ8H
https://dl.doubtnut.com/l/_lc0Jn1TpRIRd

161. The energy of an electron in the first Bohr orbit of H atom is

—13.6eV The potential energy value (s) of excited state(s) for the

electron in the Bohr orbit of hydrogen is(are)

A —3.4eV

B. —4.2¢V

C.—6.8eV

D. +6.8eV

Answer: A

o Watch Video Solution

162. The electrons identified by the following quantum numbers n and
l:(i)n=4,1=1,(it)n =4,1l =0, (ti1)n = 3,1 = 2, and (iv)
n = 3,1l =1 can be placed in the order of increasing enegry from the

lowest to the highest as


https://dl.doubtnut.com/l/_lc0Jn1TpRIRd
https://dl.doubtnut.com/l/_OCTIUDYAIWKs

A. ivitiiltiiilti

B. iiltivltiltiii

C. iltiiiltiiltiv

D. iiiltiltivltii

Answer: A

o Watch Video Solution

163. The wavelength of the radiation emitted when an electron falls from

Bohr's orbit 4 to 2 in H atom is

A.243 nm

B.972 nm

C.486 nm

D.182 nm

Answer: B



https://dl.doubtnut.com/l/_OCTIUDYAIWKs
https://dl.doubtnut.com/l/_3rIORKtES0rM

| o Watch Video Solution

164. The energy of the electron in the first orbit of He™ s
—871.6 x 10~ 2°J. The energy of the electron in the first orbit of
hydrogen would be.

A —871.6 x 107 2°J

B. —435 x 10~ 2°J

C.—217.9 x 1072

D. —108.9 x 10 20J

Answer: C

° Watch Video Solution

165. The wavelength associated with a holf ball weighing 200 g and

moving with a speed of 5km/h is of the order of :


https://dl.doubtnut.com/l/_3rIORKtES0rM
https://dl.doubtnut.com/l/_FOHgpqeMWRar
https://dl.doubtnut.com/l/_CyFC7SiwK5ZA

A 10 10m,

B.10 2'm

C.107%0m

D.10 40m

Answer: C

o View Text Solution

166. If uncertainty in momentum of electron is three times the

uncertainty in position, then uncertainty in velocity of electron would be:

A1 h
"4m \ 3«7

: 1 [h
"Im\ w
1 [4x

C.—/ —
3m h
S L[
"2m\V 7

Answer: D



https://dl.doubtnut.com/l/_CyFC7SiwK5ZA
https://dl.doubtnut.com/l/_rOVHv1o406Yc

| o View Text Solution

167. Threshold wavelength of a metal is Ay. The de Broglie wavelength of
photoelectron when the metal is irradiated with the radiation of

wavelength A is:

[ 3
| 2em
L [ =) 1/2
| 2emAXo
< [P0 =) 1/2
| 2emAXg
R, M
D. | ——F———
| 2me(Ng — A)
Answer: D

o View Text Solution

168. The number of nodal planes in p,-obital is:

A.one


https://dl.doubtnut.com/l/_rOVHv1o406Yc
https://dl.doubtnut.com/l/_6GEHE3bihoWI
https://dl.doubtnut.com/l/_O8S4PN0kZ5ee

B. two

C. three

D. zero

Answer: A

° View Text Solution

169. The angular momentum (L) of an electron in a Bohr orbit is gives as:

nh
AL=—
27

h

B.L = l(l+1)%
_mg
C.L= o
h
D.L— E

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_O8S4PN0kZ5ee
https://dl.doubtnut.com/l/_XzEPnolJ8EHm
https://dl.doubtnut.com/l/_k8hbTt9ScAh8

170. Ground state electronic configuration of nitrogen atom can be

represented by:
[ T - [

(4] OO M W T

A.1only

B.1,2 only

C.14 only

D.23 only

Answer: C

o Watch Video Solution

171. Which of the following statement(s) are correct?
1. Electronic configuration of Cr is [Ar]3d°4s" (At. No of Cr=24)
2. The magnetic quantum number may have negative value.

3. In silver atom, 23 electron have a spin of one type and 24 of the


https://dl.doubtnut.com/l/_k8hbTt9ScAh8
https://dl.doubtnut.com/l/_GlGqEc1TSU7i

opposite type (At. No. of Ag=47)

4.The oxidation state of nitrogen in HNj3 is -3.

A 123

B.2,34

C.34

D.12,4

Answer: A

o View Text Solution

172. The electronic configuration of an element is 1522522p°3523p%3d°4s?
.This represents its

A. excited state

B. ground state

C. cationic state


https://dl.doubtnut.com/l/_GlGqEc1TSU7i
https://dl.doubtnut.com/l/_fzbh2Lj1Bw9z

D. anionic state

Answer: B

o Watch Video Solution

173. The quantum number +1/2 and —1/2 for the electron spin

represent

A.rotation of the electron in clockwise and anticlockwise directions

respectively

B. rotation of the electron in anticlockwise and clockwise direction

respectively.

C.magnetic momentum of electron pointing up and down

respectively

D.two quantum mechanical spin states which have no classical

anologues.


https://dl.doubtnut.com/l/_fzbh2Lj1Bw9z
https://dl.doubtnut.com/l/_ObRGFTrfBwVQ

Answer: D

o Watch Video Solution

174. Rutherford's scattering experiment, which established the nuclear

model of the atom, used a beam of

A. Bn — particles, which impinged on a metal foil and got absorbed.

B. y-rays, which impinged on a metal foil and ejected electrons

C. helium atojms, which impinged on a metal foil and got scattered

D. helium nuclei, which impinged on a metal foil and got scattered

Answer: D

o Watch Video Solution

175. How many moles of electrons weigh one kilogram?

(Mass of electron =9.108 x 103! kg, Avogadro's number


https://dl.doubtnut.com/l/_ObRGFTrfBwVQ
https://dl.doubtnut.com/l/_TzcwmS6Iz89t
https://dl.doubtnut.com/l/_u69t49qPeRks

= 6.023 x 10%)

A 6.023 x 10%

1 31
B. 9.108 x 10
6.023
1 54
9.108 0

8
D 9108 x 6.023 < 1°

Answer: D

o Watch Video Solution

176. If the electronic configuration of nitrogen had 1s’, it would have
energy lower than that of the normal ground state configuration
15225%2p® because the electrons would be closer to the nucleus. Yet 1s”
is not observed because it vilates:

A. Heisenberg uncertainty principle

B. Hund's rule

C. Pauli's exclusion principle


https://dl.doubtnut.com/l/_u69t49qPeRks
https://dl.doubtnut.com/l/_JxncfBFfTD7E

D. Bohr postulates of stationary orbits

Answer: C

° View Text Solution

177. The orbital angular momentum of an electron in 2s-orbital is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JxncfBFfTD7E
https://dl.doubtnut.com/l/_PpTqjJBxKTyw

178. Calculate the wavelength (in nanometer) associated with a proton
moving at 1.0 x 10°ms ™~ '(Mass proton = 1.67 x 10" %"kg and
h = 6.63 x 10 **Js):-

A.0.032 nm

B.0.40 nm

C.2.5nm

D.14 nm

Answer: B

o Watch Video Solution

179. The value of Planck's constant is 6.63 x 10~ 3*Js. The velocity of light
is 3 X 108m/sec. Which value is closest to the wavelength of quantum of

light with frequency of 8 x 101 sec™1?

A5 x 1018


https://dl.doubtnut.com/l/_sru9pxJmIoMa
https://dl.doubtnut.com/l/_c2qOrN9oZtEP

B.4 x 10!

C.3 x 107

D.2x 10~ %

Answer: B

° Watch Video Solution

180. Which of the following statement is correct in relation to the

hydrogen atom :

A. 3s-orbital is lower in energy than 3p-orbital

B. 3p-orbital is lower in energy than 3d-orbital

C. 3s-and 3p-orbital are of lower energy than 3-orbital.

D. 3s,3p-and 3d-orbitals all hae the same energy.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_c2qOrN9oZtEP
https://dl.doubtnut.com/l/_Jg35j7QoCFyS

181. The number of d electrons in N7 (at.no = 28) is equal to that of the

A.s and p-electrons in F' ~

B. p-electrons in Ar (At. No=18)

C.d-electron in Ni2*

D. total number of electron in N (At No.=7)

Answer: C

o Watch Video Solution

182. The number of radial nods of 4p-orbital is:

A 4

B.3

C.2

D.1


https://dl.doubtnut.com/l/_Jg35j7QoCFyS
https://dl.doubtnut.com/l/_mSmHKusOUsxs
https://dl.doubtnut.com/l/_kH0WGRcqTeyX

Answer: C

° Watch Video Solution

183. Which of the following is not permissible?

Answer: C

° Watch Video Solution

184. According to Boohr's theory the angular momentum of an electron in

5th orbit is :


https://dl.doubtnut.com/l/_kH0WGRcqTeyX
https://dl.doubtnut.com/l/_uipOtI7qYDL6
https://dl.doubtnut.com/l/_cbmBUp0wPXn7

Answer: D

o Watch Video Solution

185. Which of the following

highest energy of an atom?

sets of quantum numbers represents the

= +1/2
= +1/2
= +1/2

= +1/2



https://dl.doubtnut.com/l/_cbmBUp0wPXn7
https://dl.doubtnut.com/l/_8rPuddRYxgBE

| ° Watch Video Solution

186. How many d-electrons in Cu™ (At. No = 29) can have the spin
t L ?
quantum 5 )
A3
B.7
C.5

D.9

Answer: C

o Watch Video Solution

187. The measurement of the electron position is associated with an
uncertainty in momentum, which is equal to 1 X 10 Bgems 1. The

uncertainty in electron velocity is (mass of an electron is 9 x 10~ 2%g)


https://dl.doubtnut.com/l/_8rPuddRYxgBE
https://dl.doubtnut.com/l/_oSW8Lh8x3j5X
https://dl.doubtnut.com/l/_Dn7dYsMTopK3

A1 x 10°cmss !

B.1x10" ' cms!

C.1x10° cm s !

D.1x10° cm s7!

Answer: C

o Watch Video Solution

188. The ionization enthalpy of hydrogen atom is 1.312 x 10°Jmol "
The energy required to excite the electron in the atom from n =1 to
n=2is:

A.9.84 x 10°J mol !

B.8.51 x 10°J mol !

C.6.56 x 10° J mol !

D.7.56 x 10°J mol !


https://dl.doubtnut.com/l/_Dn7dYsMTopK3
https://dl.doubtnut.com/l/_2YkekDIX9rU6

Answer: A

° Watch Video Solution

189. The wavelengths of electron waves in two orbits is 3:5. The ratio of

kinetic energy of electrons will be

A.25:9

B.5:3

C.9:25

D.3:5

Answer: A

° Watch Video Solution

190. Electrons with a kinetici energy of 6.023 x 10*.J /mol are evolved

from the surface of a metal, when it is exposed to radiation of wavelength


https://dl.doubtnut.com/l/_2YkekDIX9rU6
https://dl.doubtnut.com/l/_n3hVPpPPvcWe
https://dl.doubtnut.com/l/_kUzgtLC8neGw

of 600 nm. The minimum amount of energy required to remove an

electron fro the metal atom is:

A 2.3125 x 10" 1¥J

B.3 x 10 19J

C.6.02 x 10719

D.6.62 x 10 34J

Answer: A

o Watch Video Solution

191. For the Paschen series thr values of n; and ny in the expression

AFE = RHC

1 1]

— — — | are
2 2

ny N,

A.’n,1 = ].,’I’Lz :2,3,4
B.ni =2,ny =3,4,5...

C.ny :3,n2 :4,5,6


https://dl.doubtnut.com/l/_kUzgtLC8neGw
https://dl.doubtnut.com/l/_6ZfczZqtI6fd

D.ny :4,7’1,2 :5,6,7..

Answer: C

° Watch Video Solution

192. Ionisation energy of He ™ is 19.6 x 10~ '8Jatom ~!. The energy of
the first stationary state (n = 1) of Li* " is.

A—22x10""%)a - m™!

B.8.82 x 107" Jatom !

C.4.41 x 107 1'% Jatom !

D. —4.41 x 10~ J atom !

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_6ZfczZqtI6fd
https://dl.doubtnut.com/l/_i9W54W4i7TBe

193. The energy required to break one mole of Cl — Cl bonds in Cl, is
242k Jmol ~!. The longest wavelength of light capable of breaking a since
Cl — Clbond is

A.700 nm

B.494 nm

C.564 nm

D. 640 nm

Answer: B

o Watch Video Solution

194. In Sommerfeld's modification of Bohr's theory, the trajectory of an

electron in a hydrogen atom is:

A. Perfect ellipse


https://dl.doubtnut.com/l/_vbQnn9sNdVjZ
https://dl.doubtnut.com/l/_3uQuIinzcTty

B. a closed ellipse like curve, narrower at the perihelion position and
flatter at the aphelion positron
C. a closed loop on spherical surface

D. a rosette

Answer: C

o View Text Solution

195. The highest energy in Balmer series, ini the emission spectra of
hydrogen is represented by:
(Ryg = 109737cm 1)

A. 4389.48cm

B.2194.74cm !

C. 5486.85cm !

D. 27434.25cm !


https://dl.doubtnut.com/l/_3uQuIinzcTty
https://dl.doubtnut.com/l/_9UmBkLiITZAg

Answer: D

° Watch Video Solution

196. A photon with initial frquency 10''Hz scatters off an electron at rest.
Its final frequency is 0.9 X 101 Hz. The speed of scattered electron is
closeto:
(h = 6.63 x 10~ **Js, m, = 9.1 x 10~ *'kg)

A4 x 10°ms?

B.3 x 10°ms !

C.2 x 10%ms !

D.30ms !

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_9UmBkLiITZAg
https://dl.doubtnut.com/l/_VMYPu6hnUSSv

197. The kinetic energy of an electron in the second Bohr orbit of a

hydrogen atom is [ag is Bohr radius] :

h2

" drmag:
h2

' 167r2ma,§
h2

. 32772ma3
h2

647r2ma%

A

B

Answer: C

o Watch Video Solution

Z2
198. Energy of an electron is givem by £ = — 2.178 X 10_18J(—2).
n

Wavelength of light required to excited an electron in an hydrogen atom
fromlevel n = 1ton = 2 will be

(h =6.62 x 10 *Jsand c = 3.0 x 10°ms ).

A 6.500 x 10" "m


https://dl.doubtnut.com/l/_TwumEzBcAHpk
https://dl.doubtnut.com/l/_OBfymqHeQz3U

B.8.500 x 10~ "m

C.1.214 x 10 "m

D.2.816 x 10~ "m.

Answer: C

° Watch Video Solution

199. The correct set of four quantum numbers for valence electrons of

rubidium atom (Z=37) is

A5, 1,1,

+

B.5,0, 1,

_|_

C.5,0,0,

+
[CY IS CY IS CY S Y

D.5, 1,0,

+

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OBfymqHeQz3U
https://dl.doubtnut.com/l/_Lrn0NzICiq3w

200. Which of the following is the energy of a possible excited state of

hydrogen?

A +6.8eV

B. +13.6eV

C.—6.8eV

D. —3.4eV

Answer: D

o Watch Video Solution

201. A stream of electrons from a heated filament was passed between
two charged plates kept at a potential difference V esu. If c and m are
charge and mass of an electron repectively, then the value of h /A (where

A is wavelength associated with electron wave) is given by :


https://dl.doubtnut.com/l/_Lrn0NzICiq3w
https://dl.doubtnut.com/l/_XKlBtB63667y
https://dl.doubtnut.com/l/_aasqBUanXFSs

A. meV

B. 2meV

C.v/meV
D.+v/2meV

Answer: D

o Watch Video Solution

202. The mass number of two elements X and Z are 52 and 75 respectively.
X contains 16.6% more neutrons compared to protons. Z contains 27.3%

more neutrons compared to protons. X and Z are respectively:

A. . (24)0?“, .33 AS

o

<24 C’I", .34 Zn

C. .19 K, .33 As

D. .99 C’LL, .30 ZTL


https://dl.doubtnut.com/l/_aasqBUanXFSs
https://dl.doubtnut.com/l/_FXGUyixGKM3G

Answer: A

° Watch Video Solution

203. If the kinetic energy of an electron of mass 9.0 X 103! kg is
8 x 10~ 2 Jt he wavelength of this electro in nm is:

A. 11041

B. 276.2

C.552.2

D. 828.2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_FXGUyixGKM3G
https://dl.doubtnut.com/l/_tM4gIwtGtnFO

1. Correct order of radius of the first orbit of H, He ", Li**, Be3 ' is :

AH > Het > Lt > Be?™
B.Be*" > Li’T > Het > H
C.He' > Be*t > Li*t > H

D.He™ > H > Li*" > Be™

Answer: A

o Watch Video Solution

2. Which is the correct relationship?

(a). By of H = 1/2E, of He* = 1/3F50f Li** = 1/4E,of Be* "
(b). Ey(H) = Ey(He ") = E3(Li*") = Ey(Be*™)

(). Ey(H) = 2E,(He™") = 3E3(Li®") = 4E,(Be* ")

(d). No relation


https://dl.doubtnut.com/l/_l1drDUbxDMFu
https://dl.doubtnut.com/l/_zXnuUFG5cyim

AE of H=1/2 EyofHe" =1/3 Esof Li*" =1/4 E,of
Be3+

B.E\(H) = Ey(He') = E3(Li*") = Ey(Be®")

C.Ei(H) = 2E;(He ") = 3E;(Li*") = 4E,(Be*")

D. No relation

Answer: B

o Watch Video Solution

3. Which is correct for any kind of species?

A (B, — E) > (Bs — Ey) > (B, — Ej)

B.(Ey — Ey) > (By — By) < (Ey — E3)

C.(E; — E) = (B3 — Ey) = (Ey — E3)

D.(E; — Ey) = 1/4(E5 — Ep) = 1/9(Ey — Ej)

Answer: A


https://dl.doubtnut.com/l/_zXnuUFG5cyim
https://dl.doubtnut.com/l/_BVNtQZ1eEJU5

° View Text Solution

4. Number of visible lines when an electron returns from 5th orbit to

ground state in H spectrum:

A5

B.4

C.3

D.10

Answer: C

o Watch Video Solution

5. Quantum numbers |=2 and m=0 represent which orbital?

Ad

Y

B.d,: 2


https://dl.doubtnut.com/l/_BVNtQZ1eEJU5
https://dl.doubtnut.com/l/_DNAwM6vf1rbS
https://dl.doubtnut.com/l/_ky7vnESjKIP8

C.d..

D.d.,

Answer: C

° View Text Solution

6. If n and [ are respectively the principal and azimuthal quantum
numbers , then the expression for calculating the total number of

electrons in any energy level is :

l=n

AS 202+ 1)

=0
n—1

-
Il

)

2(21 + 1)

-
Il
—

1

@+

—1
D. 2(20 + 1)

Il
T

@)
I
s N3

~
Il
o

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ky7vnESjKIP8
https://dl.doubtnut.com/l/_QWPa7wWKJLYx

7. Order of no. of revolutions/sec 71, 2, v3 and 74 for I, I, [l and IV orbits

is:

Avyr > v > v > v

B.va >7v3 >v2>m

Cvi > 72> v4 >3

D.v2 > 73 > v > 71

Answer: A

o Watch Video Solution

8. Consider the following statements:
(a) Electron density in the XY plane in 3d,:_,» orbital is zero
(b) Electron density in the XY plane in 3d,: orbital is zero.

(c) 2s orbital has one nodel surface


https://dl.doubtnut.com/l/_QWPa7wWKJLYx
https://dl.doubtnut.com/l/_BpptgUDQZmw1
https://dl.doubtnut.com/l/_kxzkFF7julC1

(d) for 2p, orbital, XY is the nodal plane.
Which of these are incorrect statements :
A.Aand C
B.Band C
C.Only B

D.AB,Cand D

Answer: A

o Watch Video Solution

9. The first emission line in the H-atom spectrum in the Balmer series

appears at:

A ﬁcm_1
" 36

B ﬁcmfl
"4

C Ecm*1
© 144


https://dl.doubtnut.com/l/_kxzkFF7julC1
https://dl.doubtnut.com/l/_8uVo5CbyHPaZ

9R
© 7400

Answer: A

° Watch Video Solution

10.1BM is equal to:

he

mmet

he
4d7m

e2he

4dm

A.

ehc
™m

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_8uVo5CbyHPaZ
https://dl.doubtnut.com/l/_U8HIG9xvsHVE

Radial
probability ——

-——M
¢
Time —»
M.
Radial probability distribution curve is shown for s-orbital. The curve is:
Als
B. 2s

C.3s

D. 4s

Answer: A

o View Text Solution



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

12. d2? orbital has:

A. a lobe along z-axis and a ring along xy-plane

B. a lobe along z-axis and a lobe along xy-plane

C. a lobe along z-axis and a ring along yz-plane

D. a lobe and ring along z-axis

Answer: A

o Watch Video Solution

13. When a light of frequency v is incident on a metal surface the
photoelectrons emitted have twice the kinetic energy as did the
photoelectron emitted when the same metal has irradiated with light of

frequency v2. What will be the value of threshold frequency?

A.vg = U1 — V2


https://dl.doubtnut.com/l/_jWXkWCYrNhiy
https://dl.doubtnut.com/l/_8HVbnHYGe86u
https://dl.doubtnut.com/l/_0TR39JOwLa53

B.’UO = V1 — 2’1)2

C. Vg = 2’01 — Vo

D.vg = v1 + V.

Answer: C

° View Text Solution

14. Heisenberg's uncertainty principle is not valid for:

A. moving electrons

B. motor car

C. stationary particles

D. all of these

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_0TR39JOwLa53
https://dl.doubtnut.com/l/_lml2ZUOKVKFj
https://dl.doubtnut.com/l/_bcgZKAm35axC

15. Consider these electronic configurations for neutral atoms:

(i) 1s22s22p°3s!

(ii). 15%25%2p%4s! Itbr Which of the following statements is/are false?
A. Energy is required to change (i) to (ii).
B. (i) represents 'Na' atom.
C. (i) and (ii) represent different elements.

D. More energy is required to remove one electron from (i) than (ii).

Answer: C::D

o Watch Video Solution

16. For the energy levels in an ato which one of the following statements

is/are correct?

A.There are seven principal electron energy levels.


https://dl.doubtnut.com/l/_bcgZKAm35axC
https://dl.doubtnut.com/l/_GCaKaIPX5h1y

B. The second principal energy level can have 4 subnergy levels and

contain a maximum of 8 electrons.

C.The M energy level can have a maximum of 32 electrons.

D.The 4s subenergy level is at a lower energy than the 3d subenergy

level.

Answer: A::D

o View Text Solution

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

n=4andm=-27?

A. The electron may be in a d-orbital

B. The electron is in 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.


https://dl.doubtnut.com/l/_GCaKaIPX5h1y
https://dl.doubtnut.com/l/_P2oKIp2xUOIF

Answer: B::C

° Watch Video Solution

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

.
"2
h
B. —
T

h
C. —

™
D5
"2

h
27

Answer: A::B::C

° Watch Video Solution

19. Which of the following statements is/are wrong?

A. If the value of I=0, the electron distribution is spherical.


https://dl.doubtnut.com/l/_P2oKIp2xUOIF
https://dl.doubtnut.com/l/_6H2ccoDLMsRg
https://dl.doubtnut.com/l/_HIwFM0uXNW11

B. The shape of the orbital is given by magnetic quantum no.

C. Angular moment of 1s,2s,3s electrons are equal.

D. In an atom, all electrons travel with the same velocity.

Answer: C

o Watch Video Solution

20. Consider the following sets of quantum numbers.

nl m s
Ds 00 +1/2
nl m s
(ii)
2 2 1 +1/2
nl m s
(iii
43 -2 —1/2
S nl m s
M0 —1 —1)2
nl m s
M3 93 4+1/2

Which of the following sets of quantum number is not possible ?

A.AB,Cand D

B.B,Dand E


https://dl.doubtnut.com/l/_HIwFM0uXNW11
https://dl.doubtnut.com/l/_6pViQeWtwmB9

C.Aand C

D.B,C and D

Answer: B

o Watch Video Solution

21. For three different metals A,B,C photoemission is observed one by one.
The graph of maximum kinetic energy versus frequency f incident

radiation are sketched as:

A
(a K T B
max C
A V —
A
B
(b) T C


https://dl.doubtnut.com/l/_6pViQeWtwmB9
https://dl.doubtnut.com/l/_qqaqZv7Rpnye

B
(9] T c
Kmax
C VT
! "
d)
“ o ZC
D v—
Answer: D

° View Text Solution

22. for which of the following species, the expression for the energy of

13.622

n

electron in the n'" | E, = eV atom!| has the validity?

A. Tritium
B. Li®*

C. Deuterium

D. He? ™t


https://dl.doubtnut.com/l/_qqaqZv7Rpnye
https://dl.doubtnut.com/l/_lgDRyfSnqT1K

Answer: A::B::C

o View Text Solution

23. For balmer series in the spectrum of atomic hydrogen the wave

number of each line is given by V = R

2
ny >

1 1 i
— — —2] where Ry is a

constant and n; and ny are integers. Which of the following statements
(s), is (are correct)

1. As wave length decreases the lines in the series converge

2.The integer n; is equal to 2.

3. The ionisation energy of hydrogen can be calculated from the wave
numbers of three lines.

4.The line of shortest wavelength corresponds to = 3.
A.1,2and 3
B.23and 4

C.1,2and 4

D.2 and 4


https://dl.doubtnut.com/l/_lgDRyfSnqT1K
https://dl.doubtnut.com/l/_nzNUYMbqgrJW

Answer: C

° Watch Video Solution

24.The radius of the second Bohr orbit for hydrogen atom is:
(Planck's const. h = 6.6262 x 10_34Js, mass of electron
=9.1091 x 10 3'kg, charge of electron e = 1.60210 x 10~ '°C,
permittivity of vacuum €, = 8.854185 x 10~ 2kgm ~>A?)

A. 1.65A

B. 4.76A

C. 0.529A

D. 212A

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nzNUYMbqgrJW
https://dl.doubtnut.com/l/_jvjzHYMm6G8h

25. Choose the wrong one on the basis of Bohr 's theory :-

A. velocity of electron o« —
n
) 1
B. frequency of revolution —
n

C.radius of orbit x n?Z

D. force on electron —
n

Answer: A::B::D

o Watch Video Solution

26.Bohr theory is applicable to

A He

B. Li®t

C.H™

D. H — atom


https://dl.doubtnut.com/l/_3rGRQAUhGU2y
https://dl.doubtnut.com/l/_zefv0gVxfcjW

Answer: A::C

° Watch Video Solution

27. The magnitude of the spin angular momentum corresponding to an

electron in Balmer transition inside a hydrogen atom cam be:

AS = .<5(s—|—1)i

2
h
BS—S%
/3 h
1 h
D.S= + — —_—
5 2~ o
Answer: A::C

° Watch Video Solution

28. Select the correct configurations among the following:



https://dl.doubtnut.com/l/_zefv0gVxfcjW
https://dl.doubtnut.com/l/_hE2HkRC4mvof
https://dl.doubtnut.com/l/_UDkF9vtzwejB

A.Cr(Z = 24):[Ar]3d°, 4s'
B.Cu(Z = 29): [Ar]3d™, 4s
C. Pd(Z = 46): [Kr]4d™, 5s°

D. Pt(Z = 78): {Xe]4d'4s?

Answer: A::B::C

o Watch Video Solution

29. Which amog the followng statements is/are correct?

A. ®” represents the atomic orbitals

B. The number of peaks in radial distribution is (n — I)

C. Radial probability density p,,;(7) = 4ﬁr2Ril(r)

D. A node is point in space where the wave function (®) has zero

amplitude.

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


https://dl.doubtnut.com/l/_UDkF9vtzwejB
https://dl.doubtnut.com/l/_KH1bpJwGnC2l

° View Text Solution

30. Select the correct statement(s) among the following

(i) Total number of orbitals in a shell with principal quantum number 'n"is

n2

(ii). Total number of subshells in the n th energy level is n

(iii). The maximum number of electrons in a subshell is given by the

expression (41+2)

A.m=I+2 where la nd ma re azimuthal and magnetic quantum

numbers.

B. (i),(iii) and (iv) are correct

C. (i),(ii) and (iii) are correct

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

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_KH1bpJwGnC2l
https://dl.doubtnut.com/l/_oiSeFmv7xGXE

31. Which among the following are correct about angular momentum of

electron?

A.2h

8. 152
m

C.2.5h

.0.5"
m

Answer: A::B::D

o Watch Video Solution

32. Which of the following is/are incorrect for the Humphrey lines of

hydrongen spectrum?

Ang=7—>n; =2
B.ng =10 > ny =6

Cny=5—>mn =1


https://dl.doubtnut.com/l/_yfNvBnmqfEwz
https://dl.doubtnut.com/l/_X0SuD0Zt5aWA

D.ny =11 — n; = 3.

Answer: A::C::D

o View Text Solution

33.In Bohr's model of the hydrogen atom:

A. the radius of n th orbit is proportional to n?

B.The toal energy of the electron in the n th orbit is inversely
proportional to 'n'

C. the angular momentum of the electron is integral multiple of h /27

D.the magnitude of potential energy of an electron in an orbit is

greater than kinetic energy.

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_X0SuD0Zt5aWA
https://dl.doubtnut.com/l/_QUBD50f9da3A
https://dl.doubtnut.com/l/_TUHzm4zGcCON

34. Which among the folloiwing series is obtained in both absorption and

emission spectrums?

A. Lyman series

B. Balmer series

C. Paschen series

D. Brackett series

Answer: A

o View Text Solution

35. The maximum kinetic energy of photoelectrons is directly

proportional to ... Of the incident radiation. The missing word can be:

A. intenstiy

B. wavelength

C. wave humber


https://dl.doubtnut.com/l/_TUHzm4zGcCON
https://dl.doubtnut.com/l/_5WOhkwDFAVHE

D. frequency.

Answer: C::D

° Watch Video Solution

36. Rutherford's experiment established that

A.inside the atom there is a heavy positive centre.

B. nucleus contains protons and neutrons.

C. most of the space in an atom is empty

D. size of nucleus is ery small

Answer: A::C::D

o Watch Video Solution

37. Which of the following orbital(s) lie in the xy-plane?


https://dl.doubtnut.com/l/_5WOhkwDFAVHE
https://dl.doubtnut.com/l/_vS4PofPYgsi4
https://dl.doubtnut.com/l/_bpV0I8QngQ7z

Ady_ y?
B.d,,

C.d,,

D.d

Yyz

Answer: A::B

o View Text Solution

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

angular momentum?

A.1s and 2s

B.2s and 2p

C.2p and3p

D. 3p and 3d

Answer: A::C



https://dl.doubtnut.com/l/_bpV0I8QngQ7z
https://dl.doubtnut.com/l/_ib33DftEGZ3d

| ° Watch Video Solution

39. Which of the following orbitals have no spherical nodes?

A.1s
B. 2s
C.2p

D.3p

Answer: A::C

° Watch Video Solution

40. For a shell of principal quantum number n=4, there are:

A. 16orbitals
B. 4 subshells

C. 32 electrons (maximum)


https://dl.doubtnut.com/l/_ib33DftEGZ3d
https://dl.doubtnut.com/l/_gcs2nKxzs3Lz
https://dl.doubtnut.com/l/_MB7iiKYqCg7l

D. 4 electrons with =3

Answer: A::B::C

° Watch Video Solution

41. The isotopes contain the same number of :

A. neutrons

B. protons

C. protons+neutrons

D. electron

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_MB7iiKYqCg7l
https://dl.doubtnut.com/l/_3mNjcY1PrLeN

42. Which of the followig sepcies has less number of protons than the
number of neutrons?
12
A C
19
B..;" F
23
C..73 Na

D. %‘21 Mg

Answer: B::C

o Watch Video Solution

43. The angular part of the wave function depends on the quantum

numbers are:


https://dl.doubtnut.com/l/_8tZ5YVUBsOw0
https://dl.doubtnut.com/l/_8vtFZlpCykbH

Answer: B::C

° View Text Solution

44. Which of the following species are expected to have spectrum similar

to hydrogen?

A He™

B. He?t

C. Lt

D.Lit

Answer: A::C

° View Text Solution



https://dl.doubtnut.com/l/_8vtFZlpCykbH
https://dl.doubtnut.com/l/_nOPEDO8aqeeP

45. Which of the following statements (regarding an atom of H ) are

correct?

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 spaces.

Answer: A::C

o Watch Video Solution

46. Highly excited state for hydrogen - like atom (also called rydberg
states) with nuclear charge Ze are defined by their principal quantum
number n, where n > > 1 Which of the following statement is (are)

true?


https://dl.doubtnut.com/l/_g643fhXoXYQR
https://dl.doubtnut.com/l/_yoLxyICmcld0

A. Relative change in the radii of two consecutive orbitals does not
depend on Z

B. Relative change in the radii of two consecutive orbitals varies as 1/n

C. Relative change in the energy of two consecutive orbitals varies as
1/n?

D. Relative change in the angular momenta of two consecutive

orbitals varies as 1 /n.

Answer: A

° Watch Video Solution

Objective Question Level-B

1. The configuration of Cr atom is 3d°4s' but not 3d*4s? due to reason

R; and the configuration of Cu atom is 3d'%4s' but not 3d°4s® due to

reason Ry. R; and R, are:


https://dl.doubtnut.com/l/_yoLxyICmcld0
https://dl.doubtnut.com/l/_1f9KQd6n8V2K

A. R, : The exchange energy of 3d°4s': is greater than that of 3d*4s?
Ry : The exchange energy of 3d'%4s! is greater than that of 3d%4s%.
B. Ry: 3d°4s' and 3d*4s® have same exhange energy but 3d°4s! is
spheriaclly symmetrical.
Rj: 3d"4s" is also shpherically symmetrical.
C. R;: 3d°4s' has grater exhange energy than 3d*4s%.
R, :3d'%4s' has spherical symmetry.
D. R, : 3d%4s' has greater energy than 3d*4s%.

R, :3d'%4s' has greater energy than 3d°4s®.

Answer: C

o View Text Solution

2. Which of the following graphs is incorrect?


https://dl.doubtnut.com/l/_1f9KQd6n8V2K
https://dl.doubtnut.com/l/_X8ca6PEtVVTQ

A n—»*

(b)

B. —
o
|
C. 7z —>
t
d
|
D n—->p
Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_X8ca6PEtVVTQ

3. Which among the following is correct of .5 B in normal state?

2s 2p
() LT 7 ] 1 :  Against Hund’s rule
(b) L T TIT ! | Against aufbau principle
. as well as Hund’s rule
(c) 1 ™I 7T : Violation of Pauli’s exclusion
: principle and not Hund’s rule
@ |41 :  Against aufbau principle

° View Text Solution

4. Maximum value (n 4 [ + m) for unpaired electrons in second excited
state of chlorine .17 Clis:

A. 28

B. 25

C.20

D. none of these

Answer: B

f


https://dl.doubtnut.com/l/_v9Khw7aJJ7jq
https://dl.doubtnut.com/l/_yZ1Ch5524q8S

| o View Text Solution

5. Which of the following is correctly matched?

3Rh
A. Momentum of H-atom when electrons return from n=2 to n=1, 0
B. Momentum of photon, Independent of wavelength of light

C. e/m ratio of anode rays, Independent of gas in the discharg tube

D. Radius of nucleus :(Mass no.)l/2

Answer: A

o View Text Solution

6. In Bohr series of lines of hydrogen spectrum, third line from the red
end corresponds to which one of the following inner orbit jumps of

electron for Bohr orbit in atom in hydrogen :

Ad—1


https://dl.doubtnut.com/l/_yZ1Ch5524q8S
https://dl.doubtnut.com/l/_3GzBQhCojxIO
https://dl.doubtnut.com/l/_0SGYKfZp4RL9

B.2 > 5

c.3—~2

D.5 — 2

Answer: D

° Watch Video Solution

7.1n which of the following pairs is the probability of finding the electron

in xy-plane zero both orbitals?

A3d,,,4d,> >
B.2p,, d,>

C.4d,,, 3p,

D. none of these

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_0SGYKfZp4RL9
https://dl.doubtnut.com/l/_7HypN0nMltg1

8. The orbital diagram in which both the Pauli's exlusion principle and

Hund's rule violated is

o o [ ORI

, » FCTEL

c @[nfmfl ]

D.(d) @

Answer: D

o Watch Video Solution

9.The distance between 3rd and 2nd bohr orbits of hydrogen atom:

A.0.529 x 10 3cm

B.2.645 x 10 %cm

C.2.116 x 10 %cm



https://dl.doubtnut.com/l/_7HypN0nMltg1
https://dl.doubtnut.com/l/_2gIWqG07OmME
https://dl.doubtnut.com/l/_djLPm5pXdPdg

D.1.058 x 10 %cm

Answer: B

° Watch Video Solution

10. Which diagram best represnts the apperance of the line spectrum of

atomic hydorgen in the visible region?

Increasin g\

e

Increasing wavelength

A @ LTI

i I B N A1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_djLPm5pXdPdg
https://dl.doubtnut.com/l/_HDxF3aAJ4rhs
https://dl.doubtnut.com/l/_lRD1QvNz6C0c

11. The 'm' vlaue for an electron in an atom is equal to the number of m

values for I=1. the electron may be present in

A. 3d,: 2
B. 5fw(:c2 —y?)

C. 4f£3/z

D. None of these

Answer: B

o View Text Solution

12. For a sub-shell with azimuthal quantum number 'I', the total values of

magnetic quantum number m can be related to | as

Am=1+2

B.m = 21> +1
1

ci1="

2


https://dl.doubtnut.com/l/_lRD1QvNz6C0c
https://dl.doubtnut.com/l/_UwwzWlJPuDbL

D.l =2m +1

Answer: C

o Watch Video Solution

13. What are the values of the orbital angular momentum of an electron
in the orbitals 1s, 3s, 3d and 2p:-

(a). 0, 0v/6h, v/2h

(b). 1, 1v/4h, V2

(c).0, 11/6h, /3R

(d). 0, 04/20h, /6

A.0.0, \/6h, v/2h
B.1, 1, v/4h, \/2h
C.0,1, /6h, /3R

D.0, 0, \/20h, \/6h

Answer: A


https://dl.doubtnut.com/l/_UwwzWlJPuDbL
https://dl.doubtnut.com/l/_OrPNHYXVPciN

° Watch Video Solution

14. After np orbitals are filled, the next orbital filled will be :-
(@.(n+1)s
(b).(n +2)p
(0. (n+1)d
(d).(n +2)s
A (n+1)s
B.(n+2)p
C.(n+1)d

D.(n + 2)s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OrPNHYXVPciN
https://dl.doubtnut.com/l/_0FBWYoaGyTrT

15. The ratio of (E, — E;) to (E; — E3) for He™ ion is approximately
equal to (where E, is the energy of nth orbit ):

A.10

B.15

C.17

D.12

Answer: B

o Watch Video Solution

16. Which of the following electronic configurations has zero spin

multiplicity?

@[t [1]1]

A

B‘(b) T T L


https://dl.doubtnut.com/l/_OGkRFMjRaaYB
https://dl.doubtnut.com/l/_waYn6ULdvIYf

D. @ : : U

Answer: C

o View Text Solution

17. The energy required for removal of electron fro 3s,3p,3d subshells of
hydrogen atom will lie in followig sequence:
E, = (3s > o0) E;=(3p— o0) E;3=(3dtox)

A E; > Ey > Ej

B.E, < Ey < E3

C.E,=E,=E;

D. None of these

Answer: D

| ° View Text Solution


https://dl.doubtnut.com/l/_waYn6ULdvIYf
https://dl.doubtnut.com/l/_JMJjo61k0rfH

18. Which of the following electronic configuration have the highest

exchange energy?
3d 4s
@] T ]
3d 4s
(B)
3d 4s
(©
3d 4s
o
3d 4s
A ® [t [ ]
B. ®

c. @ ! LT—]

D.© i

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_JMJjo61k0rfH
https://dl.doubtnut.com/l/_ett7LGRfFdlE

19. In a historical experiment to dtermine Planck's constant, a metal
surface was irradiated with light of different wavelengths. The emitted
photoelectron energies were measured by applying a stopping potential.
The relevant data for wavelength (A) of incident light and the

corresponding stopping potential (Vp) are given below

A(um) V,(Volt)
03 2.0
0.4 1.0
0.5 0.4

Given that ¢ = 3 x 10°ms ! and e = 1.6 x 107190, Planck's constant
(in units of J s) found from such an experiment is:

A.6.0 x 10~

B.6.4 x 1073

C.6.6 x 10~

D.6.8 x 1034,


https://dl.doubtnut.com/l/_ett7LGRfFdlE
https://dl.doubtnut.com/l/_p5uxfP3jwUuV

Answer: B

° View Text Solution

20. Angular distribution functions of all orbitals have:

A. | nodal surfaces

B. (I-1) nodal surface

C. (n+l) nodal surfaces

D. (n-I-1) nodal surfaces.

Answer: A

° View Text Solution

21. If uncertainty in position and momentum are equal then uncertainty

in velocity is.


https://dl.doubtnut.com/l/_p5uxfP3jwUuV
https://dl.doubtnut.com/l/_WLdUqiKgD6XR
https://dl.doubtnut.com/l/_RpYg5mloZGjy

5% T

T
c 1 [h
2m\ 7
1 h
D. —4/—.
m s

Answer: C

o Watch Video Solution

22. The minimum number of waves made by an electron moving in an

orbit having maximum magnetic quantum number + 3 is.

A3

B.4

C.2

D.1

Answer: B



https://dl.doubtnut.com/l/_RpYg5mloZGjy
https://dl.doubtnut.com/l/_dnroQubFKAW3

| ° Watch Video Solution

23. The number of elliptical orbits excluding circular orbits in the N-shell

of an atom is:

A3

B.4

C.2

D.1

Answer: A

° View Text Solution

24.From the electronic configuration of the given elements K,L, M and N,

which one has the highest ionization potential?

A. M = [Ne]3s*3p


https://dl.doubtnut.com/l/_dnroQubFKAW3
https://dl.doubtnut.com/l/_DpsAvVmgfpuh
https://dl.doubtnut.com/l/_MIRBrbca64CK

B. L = [Ne|3s*3p°
C. K = [Ne|3s*3p

D.N = [Ar]|3d™, 4s%4p’

Answer: B

o Watch Video Solution

25. Radiation of wavelength X in indent on a photocell . The fastest
3\
emitted electron has speed v if the wavelength is changed to e , then

speed of the fastest emitted electron will be

(4>1/2
A > vl —
3

1/2

w
A
S

1/2

0

I

e
N

VR
o | i o]

N N— T

1/2

o

Il

e
VR

Answer: A



https://dl.doubtnut.com/l/_MIRBrbca64CK
https://dl.doubtnut.com/l/_ULglO8XJGmED

| ° Watch Video Solution

26. Given set of quantum numbers for a multielectron atom is:

nl m s
2 00 +1/2
2 00 -—-1/2

What is the next higher allowed set of 'n' and 'I' quantum numbers for

this atom in the ground state?
A.n=2,|=0
B. n=2,|=1
C.n=3,=0

D. n=4,=1

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_ULglO8XJGmED
https://dl.doubtnut.com/l/_4Y9hR54wDkoA

27.1n how many elements does the electron have the quantum number of

n=4and|=17?

A 4

B.6

C.8

D.10

Answer: B

o Watch Video Solution

28. If there are three possible values ( —1/2,0, + 1/2) for the spin
quantum, then electronic configuration of K (19) will be:

A. 153 3532p°, 35%3p*

B. 152, 2522p%, 3s23p5, 4s?

C. 132, 25> 2p9, 3323p4


https://dl.doubtnut.com/l/_G36zrmIZzLBw
https://dl.doubtnut.com/l/_LtSG7wlXcox7

D. none of these

Answer: A

° View Text Solution

29. The radius of first Bohr orbit is x, then de-Broglie wavelength of

electron in 3rd orbit is nearly

A 2mx

B. 67z

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LtSG7wlXcox7
https://dl.doubtnut.com/l/_TIfT0FhtlfNr

30. How many times does light travel faster in vacuum than an electron in

bohr first orbit of hydrogen atom?

A. 13.7 times

B. 67 times

C.137 times

D. 97 times

Answer: C

o View Text Solution

31. A compound of vanadium has a magnetic moment of 1.73 BM. The

electronic configuration of vanadium ion in the compound is:
A. [Ar]3d?
B. [Ar]3d'4s°

C.[Ar]3d?


https://dl.doubtnut.com/l/_fXSk81NZKmkp
https://dl.doubtnut.com/l/_kqGCKqVNX15A

D. [Ar]3d°4s’

Answer: B

° Watch Video Solution

32.The angular momentum of an electron revolving in a p-orbital is

A.”Zero

B.

_h
V2T
h

(@)

s
D.

1 h
2 27

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kqGCKqVNX15A
https://dl.doubtnut.com/l/_koEIWn8eRM45

33. If a hydrogen atom emit a photon of energy 12.1eV , its orbital

angular momentum changes by AL. thenDelta L equals

A.1.05 x 10734  sec

B.2.11 x 107 %*J  sec

C.3.16 x 107 %*J  sec

D.4.22 x 10°34J  sec

Answer: B

o Watch Video Solution

34. The total energy of the electron of H-atom in the second quantum
state is — F,. The total energy of the He ™ atom in the third quantum

state is:


https://dl.doubtnut.com/l/_whfwhftIXq5K
https://dl.doubtnut.com/l/_IiI6YXwoKiex

Answer: C

o View Text Solution

35. What is the ratio of the Rydberg constant for helium to Hydrogen
atom?

Al/2

B.1/4

c.1/8

D.1/16

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_IiI6YXwoKiex
https://dl.doubtnut.com/l/_IiKOeKrbjq3l
https://dl.doubtnut.com/l/_oUnLim8jLYm4

36. If the kinetic energy of a particle is doubled, de Broglie wavelength
becomes:

A. 2 times

B. 4 times

C. v/2times

D. — times
NG

Answer: D

o Watch Video Solution

37. Imagine an atom made of a proton and a hypothetical particle of
double the mass of the electron but having the same change as the
electron. Apply the Bohr atom model and consider all possible transitions
of this hypothetical particle of the first excited level. the longest
wavelength photon that will be emitted has wavelength [given in terms

of the Rydberg constant R for the hydrogen atom] equal to


https://dl.doubtnut.com/l/_oUnLim8jLYm4
https://dl.doubtnut.com/l/_R5fDHpMWvxtZ

Answer: C

o Watch Video Solution

38. What is the ratio of time periods (T} /T3) in second orbit of hydrogen

atom to third orbit of He ™ ion?



https://dl.doubtnut.com/l/_R5fDHpMWvxtZ
https://dl.doubtnut.com/l/_I2ZAN2QsO1fx

| o Watch Video Solution

39. The de Broglie wavelength of an electron accelerated by an electric

field of V volt is given by:

Answer: B

° Watch Video Solution

40. An excited state of H atom emits a photon of wavelength A and
returns in the ground state. The principal quantum number of excited

state is given by:


https://dl.doubtnut.com/l/_I2ZAN2QsO1fx
https://dl.doubtnut.com/l/_NuSbtJKKlwmj
https://dl.doubtnut.com/l/_bsdB5a7C32Am

A JAR(AR — 1)

AR
(AR - 1)

1
VARQE - 1)
(AR — 1)
AR

C.

Answer: B

o Watch Video Solution

41. A dye absorbs a photon of wavelength A and re-emits the same energy
into two photns of wavelength A1 and A2 respectively. The wavelength A

is related to A1 and Xy as :

AN Ahe
()\1+>\2)2
B\ — A1+ Ay
' A1\a
Co\ = A1 A2
' AL+ A
AT+ A

D.
A1+ Ay


https://dl.doubtnut.com/l/_bsdB5a7C32Am
https://dl.doubtnut.com/l/_6te5D2utFSH4

Answer: C

° Watch Video Solution

42. A metal is irradiated with light of wavelength 660 nm. Given that the

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

wavelength of the ejected electron is close to-

A6.6 x 10 "m

B.8.9 x 10 ''m

C.1.3x 10 m

D.6.6 x 10~ ®m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_6te5D2utFSH4
https://dl.doubtnut.com/l/_Bx7NNsFfCsxa

43. Hydrogen ( _ (1)H') Deuterium ( _ (1)H?) singly omised helium
(_ (1)He') and doubly ionised lithium (_ (1)Li®) " all have one
electron around the nucleus Consider an electron transition from
n=2—-n=1 if the wavelength of emitted radiartion are
A1, Ao, Az, and Ay, repectivelly then approximetely which one of the
following is correct ?

A = X =403 =9y

B. A1 = 2y = 33 =4\,

CAN = 20y = 203 = )\

D. A = 2)y = 2)3 = )y

Answer: A

o Watch Video Solution

44.1f the radius of 3rd orbit of hydrogen atom is 'x' then the radius of 4th

orbit of Li2™ ion would be:


https://dl.doubtnut.com/l/_loU3S6ovde29
https://dl.doubtnut.com/l/_n5JU4qLDfCte

Answer: B

o View Text Solution

45. Which of the following graphs between radial probability distribution
and radius of atom corresponding to 4s-orbital

(n=4,l=0) is correct?

—_
o0
~

Anr2w2(r)

B. e


https://dl.doubtnut.com/l/_n5JU4qLDfCte
https://dl.doubtnut.com/l/_0lD7mEmDWVx0

(c)

4nr2¥2(r) —

C r—
g
(d) %
<
D- r-
Answer: C

o View Text Solution

46. An electron in a hydrogen atom in its ground state absorbs energy
equal to ionisation energy of Li "2 The wavelength of the emitted
electron is :-

(a). 3.32 x 10""m

(b). 1.17A

(). 2.32 x 10°nm

(d). 3.33pm

A.332A..


https://dl.doubtnut.com/l/_0lD7mEmDWVx0
https://dl.doubtnut.com/l/_zaVO2SedE6vs

B.2.32nm

C.1.14A..

D.3.33 pm

Answer: C

° Watch Video Solution

47. Which orbital has only positive value of wave function at all distances

from the nucleus :

A.1s

C.2s

D. 3d

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zaVO2SedE6vs
https://dl.doubtnut.com/l/_HwPpUhe6O9Fw

48. A metal is irradiated with light of frequency 3.2 x 10'® Hz. The ejected
photoelectron has kinetic energy %the of energy of absorbed photon.
The threshold frequency orf the metal would be :

A.1.6 x 10°Hz

B.8 x 10"°Hz

C.2.4 x 10%Hz

D.2.4 x 10 H2

Answer: B

o Watch Video Solution

49. Spin angular momentum of nitrogena to in ground state is:


https://dl.doubtnut.com/l/_HwPpUhe6O9Fw
https://dl.doubtnut.com/l/_6GZF2XkB2Ec3
https://dl.doubtnut.com/l/_0fv81rcYkltB

Answer: D

° Watch Video Solution

50. A plot of kinetic energy of the emitted electron against frequency of

the incident radiation yields a straight line.t he slope of the straight line

is:

A 0.66 x 103

B.0.66 x 1033

C.0.33 x 1033

D.3.33 x 10~

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_0fv81rcYkltB
https://dl.doubtnut.com/l/_92AsOrAbzetL

51. P is the probability of finding the Is electron of hydrogen atom in a
spherical shell of infitesimal thickness, dr, at a distance r from the
nucleus. The volume of this shell is 47r?dr. The qualitative sketch of the

dependence of Ponris

@)

(b)



https://dl.doubtnut.com/l/_92AsOrAbzetL
https://dl.doubtnut.com/l/_bS70RmeiZMD0

(d)

Answer: D

° Watch Video Solution

1. Assertion (A) :F atom has less electron than CI® atom

Reason (R ) : Additional electrons are repelled more effectively by 3p

electron in C'I atom than by2p electron in F atom

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.


https://dl.doubtnut.com/l/_bS70RmeiZMD0
https://dl.doubtnut.com/l/_qHTSsZn4q9pg

D. If (A) is incorrect but (R) is correct.

Answer: C

o Watch Video Solution

2. Statement: Nuclide .3) Al is less stable than .30 Ca
Explanation: Nuclides having odd number of protons and neutrons are
general unstable.
A. If both (A) and (R) are correct and (R) is the correct reason for (A).
B. If both (A) and (R) are correct but (R) is not the correct explanation
for (A).
C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qHTSsZn4q9pg
https://dl.doubtnut.com/l/_BSo9FgJWZUnF

3. Assertion (A) : The first IE of Be is greater than that of B

Reason (R) : 2p orbitals is lower in energy than 2s

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: C

o Watch Video Solution

4. Assertion (A) : The electronic configuration of nitrogen atom is

represented as


https://dl.doubtnut.com/l/_BSo9FgJWZUnF
https://dl.doubtnut.com/l/_e5nrGVWOH8q1
https://dl.doubtnut.com/l/_SJmqsN3HnaYz

and not as

[(* ]

Reason (R) : The electronic configuration of the ground state of an atom

is the one which has the greatest multiplicity

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_SJmqsN3HnaYz

5. Statement : For n = 3, [ may be 0, 1 and 2, and m may be0, 4+ 1 and
+2.
Explanation : For each value of (n) there are 0 to ( n-1) possible values of
l, and for each value of [ there are (0) to 1 values of (m).

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).
C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: C

o Watch Video Solution

6. Statement : For n = 3,1 may be 0, 1 and 2, and m may be0, + 1 and

+2.


https://dl.doubtnut.com/l/_RIwm7ImsnRHM
https://dl.doubtnut.com/l/_Q8XLnqh0myhg

Explanation : For each value of (n) there are 0 to ( n-1) possible values of

[, and for each value of [ there are (0) to +1[ values of (m).

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: A

o Watch Video Solution

7. Assertion : An orbital cannot have more than two electrons.

Reason : The two electrons in an orbital create opposite magnetic fields.

A. If both (A) and (R) are correct and (R) is the correct reason for (A).


https://dl.doubtnut.com/l/_Q8XLnqh0myhg
https://dl.doubtnut.com/l/_6hrtzFq1xpTx

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: B

o Watch Video Solution

8. Statement-l : The configuration of B atom cannot be 15%2s3.
Because
Statement-Il : Hund's rule demands that the configuration should display
maximum multiplicity.
A. If both (A) and (R) are correct and (R) is the correct reason for (A).
B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.


https://dl.doubtnut.com/l/_6hrtzFq1xpTx
https://dl.doubtnut.com/l/_xH2tXQWAa8hR

D. If (A) is incorrect but (R) is correct.

Answer: C

° Watch Video Solution

9. Assertion (A) : The ionization energy of N is more than that of O

Reason (R ) : Electronic configuration of N is more stable due to half -

filled 2p orbitals

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_xH2tXQWAa8hR
https://dl.doubtnut.com/l/_f3GYYO1Fn7qh

10. Assertion (A) : p orbital is dumb- bell shaped

Reason (R ) :Electron presents in p orbital can have any one of three value

of magnetic quantum numberie. 0, + 1, or —1

A. If both (A) and (R) are correct and (R) is the correct reason for (A).

B. If both (A) and (R) are correct but (R) is not the correct explanation

for (A).

C.If (A) is correct but (R) is incorrect.

D. If (A) is incorrect but (R) is correct.

Answer: A

o Watch Video Solution

11. Assertion (A) : A spectral line will be seen for 2p,-2p, transition
Reason (R ) : Energy is raleased in the form of wave of light when the

electron drops from 2p, , to 2p, orbital.


https://dl.doubtnut.com/l/_f3GYYO1Fn7qh
https://dl.doubtnut.com/l/_AAa0igGf4jp2
https://dl.doubtnut.com/l/_9obUe1QGqWJa

A.If (A) and (R) are both correct and (R) is the correct reason for (A).

B. If (A) and (R) are both correct but (R) is not the correct reason for

(A).

C.If (A) is true but (R) is false.

D. If both (A) and (R) false.

Answer: D

o Watch Video Solution

12. Assertion: lonisation potential of Be (atomic no4) is less than B
(atomic no.5).
Reason: The first electron released from Be is of p-orbital but that from

B is of s-orbital.

A.If (A) and (R) are both correct and (R) is the correct reason for (A).

B. If (A) and (R) are both correct but (R) is not the correct reason for

(A).


https://dl.doubtnut.com/l/_9obUe1QGqWJa
https://dl.doubtnut.com/l/_6PmGVFAzSdfQ

C.If (A) is true but (R) is false.

D. If both (A) and (R) false.

Answer: A

° Watch Video Solution

13. Statement-l : In Rutherford's gold foil experiment, very few a-particles

are deflected back.

Because

Statement-Il : Nucleus present inside the atom is heavy.

A. If (A) and (R) are both correct and (R) is the correct reason for (A).

B.If (A) and (R) are both correct but (R) is not the correct reason for

(A).

C.If (A) is true but (R) is false.

D. If both (A) and (R) false.


https://dl.doubtnut.com/l/_6PmGVFAzSdfQ
https://dl.doubtnut.com/l/_gyNlfMUFfCj6

Answer: B

° Watch Video Solution

14. Assertion (A) : Limiting line is the balmer series has a wavelength of

364.4nm
Reason (R ) : Limiting line is obtained for a jump electron fromn = oo
A. If (A) and (R) are both correct and (R) is the correct reason for (A).
B. If (A) and (R) are both correct but (R) is not the correct reason for
(A).
C.If (A) is true but (R) is false.

D. If both (A) and (R) false.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gyNlfMUFfCj6
https://dl.doubtnut.com/l/_xXhRM7LigyhC

15. Assertion (A) : Each electron in an atom has two spin quantum number

Reason (R ) : Spin quantum numbers are obtained by solving Schrodinger

wave equation

A. If (A) and (R) are both correct and (R) is the correct reason for (A).

B.If (A) and (R) are both correct but (R) is not the correct reason for

(A).

C.If (A) is true but (R) is false.

D. If both (A) and (R) false.

Answer: D

o Watch Video Solution

16. Assertion (A) : There are two spherical nodes in 3s orbital

Reason (R): There is no planar nodes in 3s orbital.

A. If (A) and (R) are both correct and (R) is the correct reason for (A).


https://dl.doubtnut.com/l/_ot983TAETl8q
https://dl.doubtnut.com/l/_1s3yrxWmkVwR

B. If (A) and (R) are both correct but (R) is not the correct reason for

(A).

C.If (A) is true but (R) is false.

D. If both (A) and (R) false.

Answer: B

o Watch Video Solution

17. Assertion (A) : In an atom, the velocity of electron in the higher orbits

keeps on decreasing

Reason (R ) : Velocity of electron in inversely proportional to the radius of
the orbit
A.If (A) and (R) are both correct and (R) is the correct reason for (A).
B. If (A) and (R) are both correct but (R) is not the correct reason for
(A).

C.If (A) is true but (R) is false.


https://dl.doubtnut.com/l/_1s3yrxWmkVwR
https://dl.doubtnut.com/l/_xwUJeLOdV2gF

D. If both (A) and (R) false.

Answer: C

° Watch Video Solution

18. Assertion (A) : If the potential difference applied to an electron is
made 4 time , the de Broglie wavelength associated is halved
Reason (R ) : On making potential difference 4 times , velocity is doubled

and hence )\ is halved

° Watch Video Solution

19. (A) Angular momentum of 1s,2s,3s, etc., all have spherical shape.

(R) 1s,2s,3s, etc. all hae spherical shape.

° View Text Solution



https://dl.doubtnut.com/l/_xwUJeLOdV2gF
https://dl.doubtnut.com/l/_Wz987whOaygm
https://dl.doubtnut.com/l/_xSLOTxMLJwz1

20. Assertion (A) : The radial probability ofls electrons first increasestill it
is maximum at 53A and then decreases to zero

Reason (R ) : Bohr's radius for the first is 53A

° Watch Video Solution

21. Assertion (A) : On increasing the intensity of incident radiation, the
photo electrons eject and then KE increases
Reason (R ) : Greater the intensity means greater the energy which in

turn means greater the frequency of the radiation.

° Watch Video Solution

22. Assertion (A) : A spectral line will be seen for 2p,-2p, transition
Reason (R ) : Energy is raleased in the form of wave of light when the

electron drops from 2p, , to 2p, orbital.

° Watch Video Solution



https://dl.doubtnut.com/l/_CaIxXHmQQ1cu
https://dl.doubtnut.com/l/_uDaNcjNhUVPk
https://dl.doubtnut.com/l/_U1mlDcybG2iw

Matrix matching Type Question

1.  Match List-l (Electromagnetic  wave  type) list-ii (Its

assocation/application):

List-I List-11
(a) Infrared (p) Absorbed by the ozone layer of
the atmosphere
(b) Radiowaves (@) To detect fracture of bones
() X-rays (r) For broadcasting
(d) Ultraviolet rays (s) To treat muscular strajn

° Watch Video Solution



https://dl.doubtnut.com/l/_2QsTKQ3ErrjG

2. Matrix Matching problems

Column-1

(a) X-I‘ays

(b) Atomic number
determination

(¢) Dual nature of matter

(d) Dual nature of radiation
(B] Match the Column-I and Column-IL:

Column-]

(@) Lyman series
(b) Balmer series
(c) Ptund series

n-1l

d germer

Colum

P) Davisson a0
e)q:)el'il'ﬂe“t
(q) Crystal structvr®
determinatloﬂ
(r) Moseley’s 1%

(s) Bragg’sla¥

(‘ulumn—ll

(p) Visible region
() UVregion
() R region

(d) Light emitted by sodium lamp (s) Lin¢ emission spectrum

[C

—

List-f

(a) Lyman series
(b) Balmer series
(c) Paschen series
(d) Brackett series

Match the List-I with List-II

List-IT

(r) Visible regif)n

(©)] Infrared region

(r) Absorption spejctrum
(s) Ultraviolet region

[D]  Match the List-I with List-II:

se-1

(a) K-shell

) L-shen

List-II

(p) Electrons in elliptical
orbit

(@

in hydrogen atom spectrum:

Electrons in circular orbit


https://dl.doubtnut.com/l/_DDwnSc4B7XDT

I.ist-1 [.ist-1y

(a) Mn®" (p) Diamagnetic

(b) Vv** (q) Paramagnetic
(c) Zn 2+ (r) Coloured compolm(ig
(d) Ti%* (s) Magnetic momen, :\
R5

[F] Match the List-I with List-11: By,

List-1 |!\‘7_“
(a) Mg2+ (p) Zero spin muhiplicil
(b) Fe’* (q) Spin multip“city . 'y
(¢) Co™ (r) Total spin=g = 3
(d) ca’* (s) Total spin = 5

[G] Match the properties of List-1 with the fom\ulae 0L
\SL‘
List-1 Lisi__“

(a) Angular momentum of (p) TS h
2n

electron
(b) Orbital angular @ Iw
momentum
(¢) Wavelength of matter (r) nh/2n
wave
(d) Quantised value(s) (s) hip
[H] Match the orbitals of List-T with the nodal :
List-II: " Propertes
List-1 List-1y
(a) 2s (P) Angular noge - 1
(b) Is (@ Radial nogde = 0
() 2p (r) Radial node = 1
(d) 3p (s)  Angular nogde = 0


https://dl.doubtnut.com/l/_DDwnSc4B7XDT

List-1 List-11
@) n=6—sn=3 (p) 10 lines in the spectrum
(@

by n=7—sn=3

Speetral lines in visible
region
(€ n=5—n=2 (1) 6 lines in the spectrum

(s

@ n=6—sp=2

Speetral lines in infrared
region
4] Match the List-I with List-11:
List-1 List-T1
(@) Radj feled i
adius of electron orbit (p) Principal quantum

number
(b) Energy of electron (

2

Azimuthal quantum
number
(¢) Energy of subshell {r) Magnetic quantum
number
(d) Orientation of the atomic (s) Spis
pin quantu;
orbitals ¢ mber

(K] Match the List-I with List-II:

List-1 List-11
() Electron cannot existin  (p) de Broglie wave
the nucleus
(b) Microscopic particles in

(q) Electromagnetic waye
motion are associated with

() No medium is required for (r) Uncertainty principle
propagation

(d) Concept of orbit was
replaced by orbital

(s) Transverse wave

L] According to Bohr theory: (IIT 2006)

E, = Total energy

K, = Kinetic energy

¥, = Potential energy

1, = Radius of nth orbit
Match the following:

Column-I Column-1I

(a) V,/K,=" @0
i -1
(b) If radius of nth orbit o< En*;x =7 @

(c) Angular momentum in lowest orbital (r; ;2
(s
@ Ly s
— 2 y=7
7

Coluran-1 Column-T1

a) Scinallauon (p) Wave nature
(q) Particle nature
a
(r) Particle nature domin
over wave narure
i es
(s) Wave nature dominal
over pamcle nature

Photoelectric effect

tes
¢) Diffraction

d) Principle of electron
microscope

List-1 List-11
(@) Radius of nth orbital (p) Inversely proportional 1o Z
(b) Energy of nth shell (q) Integral multiple of 4/ 21

() Angular momentum of
clectron

(1) Proportional to n*

(d) Velocity of clectron in nth - (s) nverscly proportional to
orbit "

N Malch the entrics in Column-1 with the correctly related
quantum numbcr(s) in Column-11:

Column-1 Column-11
(a) Orbital angular momentum (p) Principal quantum
of the clectron in a hydrogen- number
like atomic orbital

(b) Ahydrogen-like one electron (q) Azimuthal quantum
wave function obeying Pauli number
principle

(¢) Shape, size and orientation

(r) Magnetic quantum
of hydrogen-like atomic

number
orbitals
(d) Probability density of (s) Electron spin quantum
electron at the nucleus in number

hydrogen-like atom
[O) Match the List-I with List-11: (11T 2006)
List-1 List-11
(a) Wave nature of radiation (p) Photoelectric
effect

(b) Photon nature of radiation (q) Compton effect

(c) Interaction of a photon with an (r) Diffraction
electron, such that quantum energy
is slightly equal to or greater than
the binding energy of electron, is
more likely to result in

(d) Interaction of a photon with an
electron, such that photon energy is
much greater than the binding

energy of electron, is more likely to
result in

(s) Interference

(P] Match the Column-I with Column-II:

Column-I Column-11
(a) Orbital angular @) s(s+1)h/2n
momentum of an electron

(b) Angular momentum of

(@ n(n+2)BM
electron

(c) Spin angular momentum () nh/2n
of electron

(d) Magnetic moment of atom (5) Jig+ e

Column-1

Column.yy
(2) Radial function R

(P) Principal Quantyg,

: number ‘n’

(b) Angular function @ (q) Azimuthal Quang
number ‘P’ o

(¢) Angular function @ (r) Magnetic quantyy,
number ‘m’

(d) Quantized angular

momentum () Spin quantum Dumbey

o View Text Solution



https://dl.doubtnut.com/l/_DDwnSc4B7XDT
https://dl.doubtnut.com/l/_WP5KRiYfuIex
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3.

Q. Match the column-l with Column-Ii

Column-I Column-I1
(a) 4s (p) Circular orbit around nucleus
(b) 4p (q) Non-direction orbitals
(c) Ls (r) Angular momentum = yi
T
(d) 3d (s) Number of radial node = 0

o View Text Solution



https://dl.doubtnut.com/l/_WP5KRiYfuIex
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4.

Q. Match the properties of column-l with the formulae in Column-li

Column-I Column-I1
(2) Angular momentum of electron (p) \/m —2}%
(b) Orbital angular momentum (qj Io
(c) Wavelength ot matter wave (r) 121%
(d) Quantised value(s) - (s)h/p

o View Text Solution



https://dl.doubtnut.com/l/_iOZxeV6Yc6R0
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5.

Match the column-l with Column-Ii

( .
olumn-| Column-11

Heoer R " + :

LI S CANnot exist (p) (1L‘ HI'\’)L’IW wWave
In the nucleus

) Microscopic particles (q) Electromagnetic
In motion are wave

associated with

() No medium 1s required (r) Uncertainty principle
for propagation

(d)  Concept of orbit was (s) Transverse wave
replaced by orbital

o View Text Solution



https://dl.doubtnut.com/l/_fTTPcu23EnfO

Integer Type Question

1. For Li2+,when an electron falls from a higher orbit to nth orbit, all the

three types of lines ,i.e., Luyman, balmer and paschen was found int eh

spectrum. Here, the value of 'n' will be

° View Text Solution

2.The emission lines of hydrogen contains ten lines. The highest orbit in

which the electron is expected to be found is:

o Watch Video Solution

3. Total number of nodes present in 4d-orbitals will be:

o Watch Video Solution



https://dl.doubtnut.com/l/_fTTPcu23EnfO
https://dl.doubtnut.com/l/_kmVnswjdzSEm
https://dl.doubtnut.com/l/_7oiF9F2MzUOL
https://dl.doubtnut.com/l/_mkLD0XFajmki
https://dl.doubtnut.com/l/_6sHa7HmOsrzp

4. Spin multiplicity of Nitrogen atom is

° Watch Video Solution

5. Orbital frequency of electron in nth orbit of hydrogen is twice that of

2nd orbit. The value of n is:

° View Text Solution

6. If kinetic energy of an electron is reduced by (1/9) then how many times

its de Broglie wavelength will increase.

° Watch Video Solution

7.1f electrons in hydrogen sample return from 7th shell to 4 th shell then
how many maximum number of lines can be observed in the spectrum of

hydrogen.

| o WMl L\ Ol ikl n



https://dl.doubtnut.com/l/_6sHa7HmOsrzp
https://dl.doubtnut.com/l/_worcD87nIg7b
https://dl.doubtnut.com/l/_4cWhR6vJaHwo
https://dl.doubtnut.com/l/_fUIuNxjEu8BF
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8. An electron in Li*" ion is in excited state (ny). The wavelength
corresponding to a transition to second orbit is 48.24 nm. From the same
orbit, wavelength corresponding to a transition to third orbit is 142.46

nm. The value of ny is:

° View Text Solution

9. The energy corresponding to one of the lines in the paschen series of
H-atom is 18.16 x 10~ 2°}. Find the quantum numbers for the transition

which produce this line.

° Watch Video Solution

10. The angular momentum of electron in the shell in which the g-

h
subshell first appears is X 2—.The value of x will be:
T

° Watch Video Solution



https://dl.doubtnut.com/l/_fUIuNxjEu8BF
https://dl.doubtnut.com/l/_oQS5gJSbJJnk
https://dl.doubtnut.com/l/_rv2MBkO5YGOP
https://dl.doubtnut.com/l/_Dfwqr3Mpxd8i

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

number n = 4 and spin quantum number my; = — 3 is:

o Watch Video Solution

12. 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 :

° Watch Video Solution

13. The work function of Silver and sodium are 4.6 and 2.3eV,
respectively . The ratio of the slope of the stopping potential versus

frequency plot for silver to that of sodium is

| o A _L vl . o e~_ ..


https://dl.doubtnut.com/l/_Dfwqr3Mpxd8i
https://dl.doubtnut.com/l/_RSgJnEteT58M
https://dl.doubtnut.com/l/_fWBEbqau2dHD
https://dl.doubtnut.com/l/_XoX4UZEUia3w
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14. The atomic masses of He and Ne are 4 and 20 amu respectively . The
value of the de Broglie wavelength of He gas at—73.° C'is "M" times that

of the de Broglie wavelength of Ne at 727.° C. M is

° Watch Video Solution

15.In an atom, the total number of electrons having quantum numbers

1
n=4,|m| =1landm, = —Eis

° Watch Video Solution

16. 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 H ~ is

° Watch Video Solution



https://dl.doubtnut.com/l/_XoX4UZEUia3w
https://dl.doubtnut.com/l/_jWBs8kZj847I
https://dl.doubtnut.com/l/_jBYkdqXiQycJ
https://dl.doubtnut.com/l/_m1sqXJUBEkEK
https://dl.doubtnut.com/l/_i29aPCIAEhNM

17. A hydrogen atom in its ground state is irradiated by light of
wavelength 970A Taking hc/e = 1.237 x 10 %V m and the ground
state energy of hydrogen atom as —13.6eV the number of lines present

in the emmission spectrum is

o Watch Video Solution

Linked Comprehension Type Question

1. The observed wavelegnth in the line spectrum of hydrogen atom were

first expressed in terms of a series by Johann Jakob Balmer, a Swiss
teacher.

Balmer's emipirical formula is

1 11
- :RHl_ ——]n=3,4,5...

A 22 n?
Ry = 109678cm ~ ! is the Rydberg constant.
Niels Bohr derived this expression theoretically in 1913. The formula is

generalised to any one electron atom/ion.

Q. Calculat ethe longest wavelength in A..(1A.=10"'%m) in the balmer


https://dl.doubtnut.com/l/_i29aPCIAEhNM
https://dl.doubtnut.com/l/_6S2fdHIeUlJi

series of singly ionized helium He ™. Select the correct answer. Ignore the
nuclear motion in your calculation.

A.2651A...

B. 1641.1A..

C. 6569A...

D. 3249A...

Answer: B

o Watch Video Solution

2. The observed wavelegnth in the line spectrum of hydrogen atom were
first expressed in terms of a series by Johann Jakob Balmer, a Swiss
teacher.

Balmer's emipirical formula is

I S T & I
X—RH §—§ n—3, ,5...

Ry = 109678cm ! is the Rydberg constant.

Niels Bohr derived this expression theoretically in 1913. The formula is


https://dl.doubtnut.com/l/_6S2fdHIeUlJi
https://dl.doubtnut.com/l/_gpHPlr3n0Lzy

generalised to any one electron atom/ion.Howmany lines in the spectrum

will be observed when electrons return from 7th shell to 2nd shell?

A.13

B.14

D.16

Answer: C

o Watch Video Solution

3. The observed wavelegnth in the line spectrum of hydrogen atom were
first expressed in terms of a series by Johann Jakob Balmer, a Swiss
teacher.

Balmer's emipirical formula is

I S T & I
X—RH §—§ n—3, ,5...

Ry = 109678cm ! is the Rydberg constant.

Niels Bohr derived this expression theoretically in 1913. The formula is


https://dl.doubtnut.com/l/_gpHPlr3n0Lzy
https://dl.doubtnut.com/l/_BYNhMQD6TyAP

generalised to any one electron atom/ion.

The wavelength of first line of Balmer spectrum of hydrogen will be:

A. 4340A...

B. 4101A...

C.6569A...

D. 4861A...

Answer: C

o Watch Video Solution

4.The observed wavelegnth in the line spectrum of hydrogen atom were
first expressed in terms of a series by Johann Jakob Balmer, a Swiss
teacher.

Balmer's emipirical formula is

I S T & I
X—RH §—§ n—3, ,5...

Ry = 109678cm ! is the Rydberg constant.

Niels Bohr derived this expression theoretically in 1913. The formula is


https://dl.doubtnut.com/l/_BYNhMQD6TyAP
https://dl.doubtnut.com/l/_7H2PNkyDpblB

generalised to any one electron atom/ion.
Q.In which region of electromagnetic spectrum does the Balmer series
lie?

A. UV

B. Visible

C. Infrared

D. Far infrared

Answer: B

o View Text Solution

5. The observed wavelegnth in the line spectrum of hydrogen atom were
first expressed in terms of a series by Johann Jakob Balmer, a Swiss
teacher.

Balmer's emipirical formula is

1 1 1

X :RHl§ —§:|n:3,4,5...

Ry = 109678cm ! is the Rydberg constant.


https://dl.doubtnut.com/l/_7H2PNkyDpblB
https://dl.doubtnut.com/l/_T6KsMYSTLr5r

Niels Bohr derived this expression theoretically in 1913. The formula is
generalised to any one electron atom/ion.
Which of the following is not correctly matched?

A. H, — 6569A..(Red)

B. Hz — 4861A..

C. H, — 4340A.. (Orange)

D. Hs — 4101A..(Violet)

Answer: C

° View Text Solution

6. A formula analogous to Rydberg formula applies to the series of
spectral ines which arise from transition from higher energy level to the
lower energy level of hydrogen atom.

A muonic hydrogen atom is like a hydrogen atom in which the electron is
replaced by a heavier particle,t he 'muon'. the mass of the muon is about

207 times the mass of an electron, while the charge remains same as that


https://dl.doubtnut.com/l/_T6KsMYSTLr5r
https://dl.doubtnut.com/l/_jH1jR5cyJJNW

of the electron. Rydberg formula for hydrogen atom is:

(R = 109678cm 1)

1 R[1
N Bl 5 —
A ny U

Q. Radius of first Bohr orbit of muonic hydrogen atom is:

0.259

207
0.529

207

C.0.529 x 207A..

D. 0.259 x 207A..

Answer: B

o View Text Solution

7. A formula analogous to Rydberg formula applies to the series of
spectral ines which arise from transition from higher energy level to the
lower energy level of hydrogen atom.

A muonic hydrogen atom is like a hydrogen atom in which the electron is

replaced by a heavier particle,t he 'muon'. the mass of the muon is about


https://dl.doubtnut.com/l/_jH1jR5cyJJNW
https://dl.doubtnut.com/l/_u8pm0QGGfl1H

207 times the mass of an electron, while the charge remains same as that

of the electron. Rydberg formula for hydrogen atom is:

1—R
X_ H

1
"2
2

(Ryg = 109678cm 1)

1
"2
ny n

Q. Energy of first Bohr orbit of muonic hydrogen atom is:

13.6
A ———e
207

B.13.6 x 207eV

13.6
207

C.+ eV

D.+13.6 x 207eV

Answer: B

o View Text Solution

8. A formula analogous to Rydberg formula applies to the series of
spectral ines which arise from transition from higher energy level to the
lower energy level of hydrogen atom.

A muonic hydrogen atom is like a hydrogen atom in which the electron is


https://dl.doubtnut.com/l/_u8pm0QGGfl1H
https://dl.doubtnut.com/l/_gW5ng2a7KhWo

replaced by a heavier particle,t he 'muon'. the mass of the muon is about
207 times the mass of an electron, while the charge remains same as that

of the electron. Rydberg formula for hydrogen atom is:

1 1 -1
— =Ry |— — — | (Ry = 109678cm ')
A n? n2

1 2
Q.

Ay 136
. e
207

B.+13.6 x 207eV

13.6
207

C.— eV

D. —13.6 x 207eV

Answer: B

o View Text Solution

9. A formula analogous to Rydberg formula applies to the series of
spectral ines which arise from transition from higher energy level to the

lower energy level of hydrogen atom.


https://dl.doubtnut.com/l/_gW5ng2a7KhWo
https://dl.doubtnut.com/l/_nsIMw4tBLtCn

A muonic hydrogen atom is like a hydrogen atom in which the electron is
replaced by a heavier particle,t he 'muon'. the mass of the muon is about
207 times the mass of an electron, while the charge remains same as that

of the electron. Rydberg formula for hydrogen atom is:

(Ryg = 109678cm 1)

1 R[1
N Bl 5 —
A ny U

Q. Angular momentum of 'muon' in muonic hydrogen atom may be given

as:

gl> &> ¥|> =

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_nsIMw4tBLtCn

10. A formula analogous to Rydberg formula applies to the series of
spectral ines which arise from transition from higher energy level to the
lower energy level of hydrogen atom.

A muonic hydrogen atom is like a hydrogen atom in which the electron is
replaced by a heavier particle;t he 'muon'. the mass of the muon is about
207 times the mass of an electron, while the charge remains same as that

of the electron. Rydberg formula for hydrogen atom is:

1—R
X_ H

1
"2
1

1

2
Ny

(Rzr = 109678cm )

n

Q. Distance between first and third Bohr orbits of muonic hydrogen atom

will be:

0.529 .
. X 2A...
207

0.529 -
B. X TA...
207

0.529 .
C. X 8A..
207

0.529

207

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_DSS4ej40dQKd

1. The wave function @, ; ,, is a methematical function whose value
depends upon shperical upon spherical polar coordinates (r, 6, ¢) of the
electron and characterized by the quantum numbers, n,| and m;. Here r is
distance from nucleus, 6 is colatitude and ¢ is azimuth. in the

mathematical functions given in the table, Z is atomic number, a is Bohr

radius.
Column-1 Column-2 Column-3
7y lE o
W, m, « e ! "I
\Lay ) =
(1) 1s orbital L
(P) -
T
(1) 25 orbital (i) One radial node (Q) Probability density at nucleus o«
ay
[ R
(1) 2 p, orbital () Wy, = (_7 } re 1290 cos@ (R) Probability density is maximum at nucleus
“y
—
(iv) xy- plane is a nodal plane (S) Energy needed to excite electron from n = 2state|
.27 . |
(IV) 3d? orbital ton=4state is 3; times the energy needed to excite |
l fw=2:!aw 10 n = 6state

Q. For the given orbital in column 1, the only correct combination forany
hydrogen-like species is:

A. (IV) (iv) (R)

B. (1) (ii) (P)

C. () (iii) (P)


https://dl.doubtnut.com/l/_DSS4ej40dQKd
https://dl.doubtnut.com/l/_3ZuAK8SKZXUz

D. (1) (ii) (S)

Answer: B

o View Text Solution

12. The wave function ®,, ; ,,,, is a methematical function whose value
depends upon shperical upon spherical polar coordinates (r, 8, ¢) of the
electron and characterized by the quantum numbers, n,| and m;. Here r is
distance from nucleus, 6 is colatitude and ¢ is azimuth. in the
mathematical functions given in the table, Z is atomic number, a, is Bohr

radius.

Column-1 Column-2 Column-3

, W

(7 )2
mw,,/mv!u— e
\dy

(1) 15 orbital »

S| Vi, (0

t/ag

> radia . I
(i1) One radial node (Q) Probability density at nucleus e« —

(11) 2s orbital a

;
Poe
(111) 2p, orbital )(,,,) — (—Z—J’w ) os0 (R) Probability density is maximum at nucleus
R Py

av) M? orbital ton = 4 state is ﬁ times the encrgy needed to excite

Iuv) xy- plane is a nodal plane (S) Energy needed to excite electron from n = 2state

|¢lectron from n = 2 state to n = 6 state

Q.For He™ ion, the only INCORRECT combination is:


https://dl.doubtnut.com/l/_3ZuAK8SKZXUz
https://dl.doubtnut.com/l/_yIyGjqbNxE8s

A. (1N (i) (Q)

B.(1) (i) (P)

C.(m (i) (Q)

D. (1) (i) (S)

Answer: D

o View Text Solution

13. The wave function ®,, ; ,,, is a methematical function whose value
depends upon shperical upon spherical polar coordinates (r, 6, ¢) of the
electron and characterized by the quantum numbers, n,| and m;. Here r is
distance from nucleus, 6 is colatitude and ¢ is azimuth. in the
mathematical functions given in the table, Z is atomic number, a is Bohr

radius.


https://dl.doubtnut.com/l/_yIyGjqbNxE8s
https://dl.doubtnut.com/l/_cNvykQMN826q

Column-3

Column-2

(%)

D)W, m, < (?Jzz
o

Column-1

/(l) 1s orbital

L

f(”) 2s orbital

(if) One radial nede (Q) Probability density at nucleus o< i)
o

)

(1) 2, erbital () W, .((,Z,Jl,ﬂ 200/ o5 (R) Probability density is maximum at nucleus
dy

(iv) xy- planc is a nodal plane (S) Energy needed to excite electron from n = 2state

.27 . |
ton = 4 state is - times the encrgy needed to excite |

(IV) 3d? orbital
clectron from n = 2state to 1 = 6 state
— J_ — —————

Q. For hydrogen atom the only CORRECT combination is :

A. (1) (iv) (R)
B.(1) () (P)
C.(m (i) (Q)

D. (1) (i) (S)

Answer: D

o View Text Solution

14. The substances which contain species with unpaired electrons in their

orbitals behave as paramagnetic sustances. Such substances are weakly


https://dl.doubtnut.com/l/_cNvykQMN826q
https://dl.doubtnut.com/l/_X1rFd7OjXxCJ

attracted by the magnetic field. The paramagnetism is expressed in terms
of magnetic moment. The magnetic moment is related to the number of
unpaired electrons according tot he following relation:

Magnetic moment u = /n(n + 2)BM

where n=number of unpaired electrons.

BM stands for Bohr magneton, a unit of magnetic moment.

eh

Tmec

1BM — =027 x 10" ¥ Am2 or JT 1!

Q. Which of the following ions has the highest magnetic moment?

A Fe?t

B. Mn2t

c.Cr3t

D.V3+

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_X1rFd7OjXxCJ

15. The substances which contain species with unpaired electrons in their
orbitals behave as paramagnetic sustances. Such substances are weakly
attracted by the magnetic field. The paramagnetism is expressed in terms
of magnetic moment. The magnetic moment is related to the number of
unpaired electrons according tot he following relation:

Magnetic moment u = /n(n + 2)BM

where n=number of unpaired electrons.

BM stands for Bohr magneton, a unit of magnetic moment.

eh

4mme

1BM = =927 x 10 *#Am2or JT !

Q. Which of the following ions has magnetic moment equal to that of

Ti?+t?

A Cu?t

B. Ni2+

C.Co%t

D. Fe?t

Answer: A

S ]


https://dl.doubtnut.com/l/_Hpxemnl1PtQG

l & Watch Video Solution J

16. The substances which contain species with unpaired electrons in their
orbitals behave as paramagnetic sustances. Such substances are weakly
attracted by the magnetic field. The paramagnetism is expressed in terms
of magnetic moment. The magnetic moment is related to the number of
unpaired electrons according tot he following relation:

Magnetic moment u = , /n(n + 2) BM

where n=number of unpaired electrons.

BM stands for Bohr magneton, a unit of magnetic moment.

eh

1BM =
4mme

=027 x 10" ¥ Am2 or JT !

Q. An ion of a d-block element has magnetic moment 5.92 BM. Select the

ion among the following:

A Zn? T

B.Sct

C.Mn2™

D.Cr3+


https://dl.doubtnut.com/l/_Hpxemnl1PtQG
https://dl.doubtnut.com/l/_q6XVr8caDlVl

Answer: C

° View Text Solution

17. The substances which contain species with unpaired electrons in their
orbitals behave as paramagnetic sustances. Such substances are weakly
attracted by the magnetic field. The paramagnetism is expressed in terms
of magnetic moment. The magnetic moment is related to the number of
unpaired electrons according tot he following relation:

Magnetic moment u = 4 /n(n + 2)BM

where n=number of unpaired electrons.

BM stands for Bohr magneton, a unit of magnetic moment.

eh

4dtme

1BM = =927 x 10 %2 Am2or JT !

Q. In Which of these options do both constituents of the pair have the

same magnetic moment?

A.Zn2t and Cut

B.Co®t and Ni2t


https://dl.doubtnut.com/l/_q6XVr8caDlVl
https://dl.doubtnut.com/l/_CPAzzIx4LAVI

C.Mn**t and Co*™

D. Mg?* and Sc*

Answer: A::C

o Watch Video Solution

18. The substances which contain species with unpaired electrons in their
orbitals behave as paramagnetic sustances. Such substances are weakly
attracted by the magnetic field. The paramagnetism is expressed in terms
of magnetic moment. The magnetic moment is related to the number of
unpaired electrons according tot he following relation:

Magnetic moment u = /n(n + 2)BM

where n=number of unpaired electrons.

BM stands for Bohr magneton, a unit of magnetic moment.

eh

Tmc

1BM = =927 x 10 *#Am2or JT !

Q. Which of the following ions are diamagnetic?

A He?t


https://dl.doubtnut.com/l/_CPAzzIx4LAVI
https://dl.doubtnut.com/l/_04kGCb0ZlUBB

B.Sc3 T
C.Mg*™"

D.0*~

Answer: B::C::D

o View Text Solution

19. At the suggestion of Earnest Rutherford, hans Geiger and ernest
Marsden bombarded a thin gold foil by a-particles from a polonium
source. It was expected that a-particles would go right through the foil
with hardly any deflection. Although, most of the alpha particles indeed
were not deviated by much, a few were scattered through veryi large
angles. Some were even scattered in the backward direction. The nly way
to explain the results, rutherford found, was to picture an atom as being
compoed of a tiny nucleus in which its positive charge and nearly all its

mass are concentrated. Scattering of a-particles is proportional to target

0

thickness and is inversely proportional to the fourth power of sin<§>,


https://dl.doubtnut.com/l/_04kGCb0ZlUBB
https://dl.doubtnut.com/l/_awrJOD55tO96

where,f is scattering angle. Distance of closest approach may be

calculated as:

Zl Zz 62
dreg K

Tmin =

where, K=kinetic energy of a-particles.

Q. Rutherford's a-particle scattering led to the conclusion that:

A. mass and energy are related

B.mass and postive charge of an atom are concentrated in the

nucleus

C. neutrons are present | the nucleus

D. atoms are electrically neutrally

Answer: B

o Watch Video Solution

20. At the suggestion of Earnest Rutherford, hans Geiger and ernest

Marsden bombarded a thin gold foil by a-particles from a polonium


https://dl.doubtnut.com/l/_awrJOD55tO96
https://dl.doubtnut.com/l/_wSJ4p18uaJjS

source. It was expected that a-particles would go right through the foil
with hardly any deflection. Although, most of the alpha particles indeed
were not deviated by much, a few were scattered through veryi large
angles. Some were even scattered in the backward direction. The nly way
to explain the results, rutherford found, was to picture an atom as being
compoed of a tiny nucleus in which its positive charge and nearly all its
mass are concentrated. Scattering of a-particles is proportional to target
thickness and is inversely proportional to the fourth power of sin(E),
where,f is scattering angle. Distance of closest approach may be

calculated as:

AV
47T€()K

Tmin =
where, K=kinetic energy of a-particles.
Q. From the a-particle scattering experiemnt, rutherfod concluded that:
A. a-particle can approach within a distance of the order of 10 Mm
of the nucleus.

B. the radius of the nucleus is less than 10~ *m

C. scattering follows Coulomb's law


https://dl.doubtnut.com/l/_wSJ4p18uaJjS

D. The positively charged parts of the atom move with extremely high

velocities.

Answer: A::B::C

o View Text Solution

21. At the suggestion of Earnest Rutherford, hans Geiger and ernest
Marsden bombarded a thin gold foil by a-particles from a polonium
source. It was expected that a-particles would go right through the foil
with hardly any deflection. Although, most of the alpha particles indeed
were not deviated by much, a few were scattered through veryi large
angles. Some were even scattered in the backward direction. The nly way
to explain the results, rutherford found, was to picture an atom as being
compoed of a tiny nucleus in which its positive charge and nearly all its

mass are concentrated. Scattering of a-particles is proportional to target

0
thickness and is inversely proportional to the fourth power of sin(§>,

where,f is scattering angle. Distance of closest approach may be

calculated as:


https://dl.doubtnut.com/l/_wSJ4p18uaJjS
https://dl.doubtnut.com/l/_icoy3A0qO8kV

Zl Zz 62
dreg K

Pmin =
where, K=kinetic energy of a-particles.
Q. Rutherford's scattering formula fails for vary small scattering angles
because:

A. The gold foil is very thin

B. the kinetic energy of a-particle is very high

C.The full nuclear charge of the target atom is partially screened by

its electron
D. There is strong repulsive force between the a-particles and nucleus

of the target.

Answer: C::D

o View Text Solution

22. At the suggestion of Earnest Rutherford, hans Geiger and ernest

Marsden bombarded a thin gold foil by a-particles from a polonium


https://dl.doubtnut.com/l/_icoy3A0qO8kV
https://dl.doubtnut.com/l/_oKGMO7x3fwaM

source. It was expected that a-particles would go right through the foil
with hardly any deflection. Although, most of the alpha particles indeed
were not deviated by much, a few were scattered through veryi large
angles. Some were even scattered in the backward direction. The nly way
to explain the results, rutherford found, was to picture an atom as being
compoed of a tiny nucleus in which its positive charge and nearly all its
mass are concentrated. Scattering of a-particles is proportional to target
thickness and is inversely proportional to the fourth power of sin(E),
where,f is scattering angle. Distance of closest approach may be

calculated as:

AV
47T€()K

Tmin =
where, K=kinetic energy of a-particles.
Q. Alpha particles that come closer to the nuclei:
A. are deflected more
B. are deflected less

C. make more collision

D. are slowed down more.


https://dl.doubtnut.com/l/_oKGMO7x3fwaM

Answer: A

° View Text Solution

23. At the suggestion of Earnest Rutherford, hans Geiger and ernest
Marsden bombarded a thin gold foil by a-particles from a polonium
source. It was expected that a-particles would go right through the foil
with hardly any deflection. Although, most of the alpha particles indeed
were not deviated by much, a few were scattered through veryi large
angles. Some were even scattered in the backward direction. The nly way
to explain the results, rutherford found, was to picture an atom as being
compoed of a tiny nucleus in which its positive charge and nearly all its

mass are concentrated. Scattering of a-particles is proportional to target

6
thickness and is inversely proportional to the fourth power of sin(E),

where,f is scattering angle. Distance of closest approach may be

calculated as:
Zl 2262
dreg K

where, K=kinetic energy of a-particles.

Tmin =


https://dl.doubtnut.com/l/_oKGMO7x3fwaM
https://dl.doubtnut.com/l/_Wxgq753X8IzX

Q. Which of the following quantities will be zero for alpha particles at the
point of closest approach to the gold atom, in Rutherford's scattering of
alpha particles?

A. Acceleration

B. Kinetic energy

C. Potential energy

D. Electrical energy

Answer: B

° View Text Solution

24.The splitting of spectral lines by a magnetic field is called the zeeman
effect after the Dutch physicist Pieter Zeeman. The Zeeman effect is a
vivid confirmation of of space quantization. Magnetic quantum number
'm" was introduced during the study of zeeman effect. 'm' can have the
(21+1) values (-,0,#l). Magnetic quantum number represents the

orientation of atomic orbitals in three-dimensional space. the normal


https://dl.doubtnut.com/l/_Wxgq753X8IzX
https://dl.doubtnut.com/l/_euQHKL0D5w1Z

zeeman effect consists of the splitting of a spectral line of frequency v,
into three components i.e,

e e
v =v — ——B,vy =, Vs =vy+—B
d7mm 4d7m

Here, B is magnetic field.
Q. Which of the following statements is incorrect with reference to the
Zeeman effect?
A.In a magnetic field, the energy of a paritcular atomic state depends
on the values of 'm'and 'n'
B. Zeeman effect is used to calculate the e/m ratio for an electron
C.Individual spectral lines split into separate lines. The distance
between them is independent of the magnitude of the magnetic
field.
D. Individual spectral lines split into seprate lines. The distnace

between them is independent of the magnitude of the magnetic

field

Answer: B


https://dl.doubtnut.com/l/_euQHKL0D5w1Z

o View Text Solution

25.The splitting of spectral lines by a magnetic field is called the zeeman
effect after the Dutch physicist Pieter Zeeman. The Zeeman effect is a
vivid confirmation of of space quantization. Magnetic quantum number
'm' was introduced during the study of zeeman effect. 'm' can have the
(21+1) values (-,0,+l). Magnetic quantum number represents the
orientation of atomic orbitals in three-dimensional space. the normal
zeeman effect consists of the splitting of a spectral line of frequency v
into three components i.e,,

‘B Vs = v+ ——B
vy =1 — ——B,v =v =)+ ——
Here, B is magnetic field.

Q. A d-subshell in an atom in the presence and absence of magnetic field

is:

A. five-fold degenerate, non-degenerate
B. seven-fold degenerate, non-degenerate

C. five-fold degenerate five-fold degenerate


https://dl.doubtnut.com/l/_euQHKL0D5w1Z
https://dl.doubtnut.com/l/_4jk69AeWqCzx

D. non-degenerate, five-fold degenerate.

Answer: D

o View Text Solution

26.The splitting of spectral lines by a magnetic field is called the zeeman
effect after the Dutch physicist Pieter Zeeman. The Zeeman effect is a
vivid confirmation of of space quantization. Magnetic quantum number
'm' was introduced during the study of zeeman effect. 'm' can have the
(21+1) values (-,0,+l). Magnetic quantum number represents the
orientation of atomic orbitals in three-dimensional space. the normal
zeeman effect consists of the splitting of a spectral line of frequency v,
into three components i.e.,

e e

B, vy = v, V3 = vg + B

V1 = Vg —

4tm 4mm

Here, B is magnetic field.
Q. Which among the following is/are correct about the orientation of

atomic orbitals in space?


https://dl.doubtnut.com/l/_4jk69AeWqCzx
https://dl.doubtnut.com/l/_T17ngGdomZeW

A. s-orbitals has single orientation

B.d-subshell orbitals have three orientations along xy and z

directions

C. f-subshell have seven orientations in their orbitals

D. None of the above

Answer: A::C

o View Text Solution

27.The splitting of spectral lines by a magnetic field is called the zeeman
effect after the Dutch physicist Pieter Zeeman. The Zeeman effect is a
vivid confirmation of of space quantization. Magnetic quantum number
'm' was introduced during the study of zeeman effect. 'm' can have the
(21+1) values (-,0,+l). Magnetic quantum number represents the
orientation of atomic orbitals in three-dimensional space. the normal
zeeman effect consists of the splitting of a spectral line of frequency v,

into three components i.e.,


https://dl.doubtnut.com/l/_T17ngGdomZeW
https://dl.doubtnut.com/l/_SZsiXz2DUI7r

e e
4ﬂ_mB,U2 =, V3 =19 + ——

V1 = Vg — B

4mm

Here, B is magnetic field.

Q. Zeeman effect explains splitting of spectral lines is:

A. Magnetic field

B. electric field

C.both (a) and (b)

D. None of these

Answer: A

o View Text Solution

28.The splitting of spectral lines by a magnetic field is called the zeeman
effect after the Dutch physicist Pieter Zeeman. The Zeeman effect is a
vivid confirmation of of space quantization. Magnetic quantum number
'm" was introduced during the study of zeeman effect. 'm' can have the
(21+1) values (-,0,#l). Magnetic quantum number represents the

orientation of atomic orbitals in three-dimensional space. the normal


https://dl.doubtnut.com/l/_SZsiXz2DUI7r
https://dl.doubtnut.com/l/_9n4asooBWfSu

zeeman effect consists of the splitting of a spectral line of frequency v,

into three components i.e.,

e e
V1 = Vg — —4ﬂ_mB,’U2 :’U(),VZ), :UO+_47TmB

Here, B is magnetic field.

Q. In presence of magnetic field, d-suborbit is:
A. five-fold degenerate
B. three-fold degenerate
C. seven-fold degenerate

D. non-degenerate

Answer: D

o View Text Solution

29. Spin angular momentum of an electron has no analogue in classical
mechanics. Howerver, it turns out that the treatment of spin angular
momentum is closely analogous to the treatment of orbital angular

momentum


https://dl.doubtnut.com/l/_9n4asooBWfSu
https://dl.doubtnut.com/l/_qqOePbLaKrnT

Spin angular momentum = ,/s(s + 1)h
Orbital angular momentum = /(I + 1)h

1
Total spin of ana tom or ion is a multiple of 7 Spin multiplicity is a factor
to confirm the electronic configuration of an atom or ion.
Spin multiplicity = (223 + 1)

Q. Total spin of Mn?* (Z = 25) ion will be:

[CYIEN B Y IS S Y I Y T

Answer: C

o Watch Video Solution

30. Spin angular momentum of an electron has no analogue in classical
mechanics. Howerver, it turns out that the treatment of spin angular

momentum is closely analogous to the treatment of orbital angular


https://dl.doubtnut.com/l/_qqOePbLaKrnT
https://dl.doubtnut.com/l/_bc1OROepZ588

momentum

Spin angular momentum = ,/s(s + 1)h
Orbital angular momentum = /(I + 1)h

1
Total spin of ana tom or ion is a multiple of 7 Spin multiplicity is a factor

to confirm the electronic configuration of an atom or ion.
Spin multiplicity = (228 + 1)
Q. Which of the following electronic configurations have four spin

multiplicity?

G EEER

B.
c © [ 1]y ][]
o @ L[]l

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bc1OROepZ588

31. Spin angular momentum of an electron has no analogue in classical
mechanics. Howerver, it turns out that the treatment of spin angular
momentum is closely analogous to the treatment of orbital angular

momentum

Spin angular momentum = ,/s(s + 1)h
Orbital angular momentum = /(I + 1)h

1
Total spin of ana tom or ion is a multiple of 7 Spin multiplicity is a factor

to confirm the electronic configuration of an atom or ion.
Spin multiplicity = (223 + 1)
Q. Which of the following quantum numbers is not derived from
schrodinger wave equations?
A. Principal quantum number
B. Azimuthal

C. Magnetic

D. Spin

Answer: D

S ]


https://dl.doubtnut.com/l/_qiJ4OSXDqDDk

l & Watch Video Solution J

32. Spin angular momentum of an electron has no analogue in classical
mechanics. Howerver, it turns out that the treatment of spin angular

momentum is closely analogous to the treatment of orbital angular

momentum
Spin angular momentum = ,/s(s + 1)h
Orbital angular momentum = ,/I(l + 1)h

1
Total spin of ana tom or ion is a multiple of 7 Spin multiplicity is a factor

to confirm the electronic configuration of an atom or ion.

Spin multiplicity = (228 + 1)
Q. In any subshell, the maximum number of electrons having same value

of spin quantum numbers is:

C.2l+1

D.4l + 2


https://dl.doubtnut.com/l/_qiJ4OSXDqDDk
https://dl.doubtnut.com/l/_rsRdeceYWlQa

Answer: C

o Watch Video Solution

33. Spin angular momentum of an electron has no analogue in classical
mechanics. Howerver, it turns out that the treatment of spin angular

momentum is closely analogous to the treatment of orbital angular

momentum
Spin angular momentum = ,/s(s + 1)h
Orbital angular momentum = /I(l + 1)h

1
Total spin of ana tom or ion is a multiple of 7 Spin multiplicity is a factor

to confirm the electronic configuration of an atom or ion.
Spin multiplicity = (228 + 1)
Q. The orbital angular momentum of a 2p-electron is:
A.\/3h
B. {/6h

C.zero


https://dl.doubtnut.com/l/_rsRdeceYWlQa
https://dl.doubtnut.com/l/_qNT8LdDRU4rs

h

D. \/ig

Answer: D

o Watch Video Solution

34. Dual nature of matter was proposed by de Broglie in 1923, it was
experimentally verified by Davisson and Germer by diffraction experiment.
Wave character of amtter has significance only for microscopic partiles.
De Broglie wavelength or wavelength of matter wave can be calculated
using the following relation:
A= —

mu
Where, 'm' and 'V’ are te mass and velocity of the particle. de Broglie
hypothesis suggested that electron waves were being diffracted by the

target, much as X-rays are diffracted by planes of atoms in the crystals.

Q. Planck's constant has same dimension as that of:

A. work

B. energy


https://dl.doubtnut.com/l/_qNT8LdDRU4rs
https://dl.doubtnut.com/l/_Sgq2i1mmonyW

C. power

D. angular momentum

Answer: D

o View Text Solution

35. Dual nature of matter was proposed by de Broglie in 1923, it was
experimentally verified by Davisson and Germer by diffraction experiment.
Wave character of amtter has significance only for microscopic partiles.
De Broglie wavelength or wavelength of matter wave can be calculated
using the following relation:
Ao

mu
Where, 'm' and 'v' are te mass and velocity of the particle. de Broglie
hypothesis suggested that electron waves were being diffracted by the

target, much as X-rays are diffracted by planes of atoms in the crystals.

Q. Wave nature of electrons is shown by:

A. Photoelectric effect


https://dl.doubtnut.com/l/_Sgq2i1mmonyW
https://dl.doubtnut.com/l/_RTRA9YdUXaxX

B. compton effect

C. diffraction experiment

D. stark effect

Answer: C

o View Text Solution

36. Dual nature of matter was proposed by de Broglie in 1923, it was
experimentally verified by Davisson and Germer by diffraction experiment.
Wave character of amtter has significance only for microscopic partiles.
De Broglie wavelength or wavelength of matter wave can be calculated

using the following relation:

A= —
mu
Where, 'm' and 'v' are te mass and velocity of the particle. de Broglie

hypothesis suggested that electron waves were being diffracted by the

target, much as X-rays are diffracted by planes of atoms in the crystals.


https://dl.doubtnut.com/l/_RTRA9YdUXaxX
https://dl.doubtnut.com/l/_Gzid8zh4kSGP

Q. de Broglie equation is obtained by combination of which of the

following theories?

A. Planck's quantum theory

B. Einstein's theory of mass-energy equivalence.

C. Theory of interference

D. Theory of diffraction.

Answer: A::B

o View Text Solution

37. Dual nature of matter was proposed by de Broglie in 1923, it was
experimentally verified by Davisson and Germer by diffraction experiment.
Wave character of amtter has significance only for microscopic partiles.
De Broglie wavelength or wavelength of matter wave can be calculated

using the following relation:

A= —
mu

Where, 'm' and 'v' are te mass and velocity of the particle. de Broglie


https://dl.doubtnut.com/l/_Gzid8zh4kSGP
https://dl.doubtnut.com/l/_2GHcQYyEBqP5

hypothesis suggested that electron waves were being diffracted by the
target, much as X-rays are diffracted by planes of atoms in the crystals.
Q. Which among the following is not used to calculate the de Broglie

wavelength?

A= S
v
B = L
mu
h
CA= —
V2Em
DA= I
\/2qVm
Answer: A

o Watch Video Solution

38. Dual nature of matter was proposed by de Broglie in 1923, it was
experimentally verified by Davisson and Germer by diffraction experiment.
Wave character of amtter has significance only for microscopic partiles.
De Broglie wavelength or wavelength of matter wave can be calculated

using the following relation:


https://dl.doubtnut.com/l/_2GHcQYyEBqP5
https://dl.doubtnut.com/l/_1La1Ow8XaKb3

A= —
muv

Where, 'm' and 'V' are te mass and velocity of the particle. de Broglie
hypothesis suggested that electron waves were being diffracted by the
target, much as X-rays are diffracted by planes of atoms in the crystals.
Q. The wavelength of matter waves associated with a body of mass 1000 g
moving with a velocity of 100 m/sec is:

A 6.62 x 10~ ¥em

B.6.62 x 10~ %cm

C.6.626 x 10 3%¢m

D.3.31 x 10 *2em

Answer: C

o Watch Video Solution

39. Dual nature of matter was proposed by de Broglie in 1923, it was
experimentally verified by Davisson and Germer by diffraction experiment.

Wave character of amtter has significance only for microscopic partiles.


https://dl.doubtnut.com/l/_1La1Ow8XaKb3
https://dl.doubtnut.com/l/_FpLhqCI6Zhj9

De Broglie wavelength or wavelength of matter wave can be calculated
using the following relation:
A= —

mu
Where, 'm' and 'V’ are te mass and velocity of the particle. de Broglie
hypothesis suggested that electron waves were being diffracted by the
target, much as X-rays are diffracted by planes of atoms in the crystals.
Q. An electron microscope is used to probe the atomic arrangement to a

resolution of 5A... What should be the electric potential to which the

electrons need to be accelerated?

A 25V

B. 6V

C.25kv

D.5kV

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_FpLhqCI6Zhj9

40. Orbital is the region in an atom where the probability of finding the
electron around the nucleus. Orbitals do not specify a definite path
according to the uncertainty principle. An orbital is described with the
help of wave function ®. Whenever an electron is described by a wave
function, we say that an electron occupies that orbital. Since, many wave
functions are possible for an electron, there are many atomic orbitals in
an atom. Orbitals have different shapes, except s-orbitals, all other
orbitals hae different shapes, except s-orbitals, all other orbital have
different shapes, except s-orbitals, all other orbitals have directional
character. Number of spherical nodes in an orbital is equal to (n — 1 — 1)
. Orbital angular momentum of an electron is 4 /I(I + 1)h.

Q. Which of thef ollowing orbitals is not cylinderically symmetrical about

z-axis?
A. 3d.>
B.4p,

C.6s

D.3d,.


https://dl.doubtnut.com/l/_IjyGyzRGF4Fi

Answer: D

° Watch Video Solution

41. Orbital is the region in an atom where the probability of finding the
electron around the nucleus. Orbitals do not specify a definite path
according to the uncertainty principle. An orbital is described with the
help of wave function ®. Whenever an electron is described by a wave
function, we say that an electron occupies that orbital. Since, many wave
functions are possible for an electron, there are many atomic orbitals in
an atom. Orbitals have different shapes, except s-orbitals, all other
orbitals hae different shapes, except s-orbitals, all other orbital have
different shapes, except s-orbitals, all other orbitals have directional
character. Number of spherical nodes in an orbital is equal to (n — I — 1)
. Orbital angular momentum of an electron is 4 /(I + 1)h.

Q. The nodes present in 5p-orbital are:

A. one planar, five spherical

B. one planar, four spherical


https://dl.doubtnut.com/l/_IjyGyzRGF4Fi
https://dl.doubtnut.com/l/_8qLbxtjLquXP

C.one planar, three spheical

D. four spherical

Answer: C

° Watch Video Solution

42. Orbital is the region in an atom where the probability of finding the
electron around the nucleus. Orbitals do not specify a definite path
according to the uncertainty principle. An orbital is described with the
help of wave function ®. Whenever an electron is described by a wave
function, we say that an electron occupies that orbital. Since, many wave
functions are possible for an electron, there are many atomic orbitals in
an atom. Orbitals have different shapes, except s-orbitals, all other
orbitals hae different shapes, except s-orbitals, all other orbital have
different shapes, except s-orbitals, all other orbitals have directional

character. Number of spherical nodes in an orbital is equal to (n — 1 — 1)

. Orbital angular momentum of an electron is 4 /I(l + 1)h.


https://dl.doubtnut.com/l/_8qLbxtjLquXP
https://dl.doubtnut.com/l/_VyQbRmyxw1iN

Q. When an atom is placed in a magnetic field, the possible number of

orientations for an orbital of azimuthal quantum number 3 is:

A. three

B.one

C. five

D. seven

Answer: D

o Watch Video Solution

43. Orbital is the region in an atom where the probability of finding the
electron around the nucleus. Orbitals do not specify a definite path
according to the uncertainty principle. An orbital is described with the
help of wave function ®. Whenever an electron is described by a wave
function, we say that an electron occupies that orbital. Since, many wave
functions are possible for an electron, there are many atomic orbitals in

an atom. Orbitals have different shapes, except s-orbitals, all other


https://dl.doubtnut.com/l/_VyQbRmyxw1iN
https://dl.doubtnut.com/l/_3Q8KlpVAUEYe

orbitals hae different shapes, except s-orbitals, all other orbital have
different shapes, except s-orbitals, all other orbitals have directional

character. Number of spherical nodes in an orbital is equal to (n — 1 — 1)

. Orbital angular momentum of an electron is 4 /I(I + 1)h.

Q. Orbital angular momentum of f-electrons is:

A. \/2h
B./3h
C.+/12h

D. 2h

Answer: C

o Watch Video Solution

44, Orbital is the region in an atom where the probability of finding the
electron around the nucleus. Orbitals do not specify a definite path
according to the uncertainty principle. An orbital is described with the

help of wave function ®. Whenever an electron is described by a wave


https://dl.doubtnut.com/l/_3Q8KlpVAUEYe
https://dl.doubtnut.com/l/_aItBjzqj0tPE

function, we say that an electron occupies that orbital. Since, many wave
functions are possible for an electron, there are many atomic orbitals in
an atom. Orbitals have different shapes, except s-orbitals, all other
orbitals hae different shapes, except s-orbitals, all other orbital have
different shapes, except s-orbitals, all other orbitals have directional
character. Number of spherical nodes in an orbital is equal to (n — 1 — 1)

. Orbital angular momentum of an electron is 4 /I(I + 1)h.

Q. Which of the following orbitals has/have two nodal planes?

A.d

zy
B.d,.

C. dxz —y2

D. All of these

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_aItBjzqj0tPE

45, The hydrogen-like species Li*> " is in a spherically symmetric state S;
with one radial node. Upon absorbing light the ion undergoes transition
to a state Sy. The state S5 has one radial node and its energy is equal to
the ground state energy of the hydrogen atom.
Q. The state 5] is:

A ls

B. 2s

C.2p

D.3s

Answer: B

o View Text Solution

46.The hydrogen -like species Li> ™" is in a spherically symmetric state S;
with one node. Upon absorbing light , the ion undergoes transition to a

state Sy. The state S5 has one radial node and its energy is equal is to the


https://dl.doubtnut.com/l/_lsNo7d1j0Dzl
https://dl.doubtnut.com/l/_kQyW8NbmqOED

ground state energy of the hydrogen atom.
Energy of the state S; in units of the hydrogen atom ground state energy
is

A.0.75

B. 1.50

C.2.25

D. 4.50

Answer: C

o Watch Video Solution

47.The hydrogen -like species Li>" is in a spherically symmetric state S;
with one node. Upon absorbing light , the ion undergoes transition to a
state Sy. The state S5 has one radial node and its energy is equal is to the
ground state energy of the hydrogen atom.

The orbital angular momentum quantum number of the state S, is


https://dl.doubtnut.com/l/_kQyW8NbmqOED
https://dl.doubtnut.com/l/_3RISXkgBUzji

A0

B.1

C.2

D.3

Answer: B

o Watch Video Solution

48. According to the Bohr model, the energy levels of hydrogen atom can
be found by making two assumptions.
(). The electrons move in circulr orbit and (ii) the angular momentum of
; th - . h
the electron in the n'* energy level is quantized to have a value n—. The
m
levels calculated with nuclear charge Ze, with a single electron in the
orbit, are called Hydrogenic levels. Assume that the two electrons in the

ground state of a helium atom occupy the corresponding lowest

Hydrogenic level.


https://dl.doubtnut.com/l/_3RISXkgBUzji
https://dl.doubtnut.com/l/_sLtBgLBZHFSw

Q. The minimum repulsive energy between the two electrons would then

be:

A.34 eV

B.6.8 eV

C.13.6eV

D.27.2 eV

Answer: D

o View Text Solution

49. According to the Bohr model, the energy levels of hydrogen atom can
be found by making two assumptions.
(). The electrons move in circulr orbit and (ii) the angular momentum of
; th . . h
the electron in the n'* energy level is quantized to have a value n—. The
m
levels calculated with nuclear charge Ze, with a single electron in the

orbit, are called Hydrogenic levels. Assume that the two electrons in the

ground state of a helium atom occupy the corresponding lowest


https://dl.doubtnut.com/l/_sLtBgLBZHFSw
https://dl.doubtnut.com/l/_iQ0oZKsZNXCH

Hydrogenic level.
Q. if the hydrogen atom ionizatioin temperature is T, the temperature at
which He atoms ionise completely (both electron having left the atom)
would be:

A 8T

B.4T

c.eT

D. 2T

Answer: C

° View Text Solution

Self Assement

1. Which one of the following leads to third line of Balmer spectrum from

red end (for hydrogen atom)?


https://dl.doubtnut.com/l/_iQ0oZKsZNXCH
https://dl.doubtnut.com/l/_WXWtxueBeTqi

A2—5

B.5 — 2

C.3—2

D.4 — 1

Answer: B

o Watch Video Solution

2. The orbital angular momentum and angular momentum (classical

analogue) for the electron of 4s-orbital are respectively, equal to:

h

21

A. \/ﬁi and
2

2
B.zero and —
T

— 2h
C. \/6h and g

D. \/5% and

2r

Answer: B



https://dl.doubtnut.com/l/_WXWtxueBeTqi
https://dl.doubtnut.com/l/_rViHFrRvp9HI

| ° Watch Video Solution

3. A sample of hydrogen atom is excited to n=4 state. In the spectrum of
emitted radiation, the number of lines in the ultraviolet and visible
regions are respectively:

A 3:2

B.2:3

C.1:3

D.3:1

Answer: A

° Watch Video Solution

4. The numer of waves made by a bohr electron in an orbit of maximum

magnetic quantum number +2 is:


https://dl.doubtnut.com/l/_rViHFrRvp9HI
https://dl.doubtnut.com/l/_b6QVe14FCkGb
https://dl.doubtnut.com/l/_nMlNuNDvIrSc

Al

B.2

C.3

D.4

Answer: C

o Watch Video Solution

5. First line of Lyman series of hydrogen atom occurs at A = zA... The

corresponding line of He ™ will occur at:

A. 4x
B. 3x
C.x/3

D. x/4

Answer: D



https://dl.doubtnut.com/l/_nMlNuNDvIrSc
https://dl.doubtnut.com/l/_U8A47flpPSxR

| ° Watch Video Solution

6. Electronic transition in He ™ ion takes fromny, to m; shell such that:
2n2 + 3n1 =18
2n2 + 3n1 =6
What will be the total number of photons emitted when electrons transit
to n; shell?

A. 21

B. 15

C.20

D.10

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_U8A47flpPSxR
https://dl.doubtnut.com/l/_bobCvNzrUSBS

7. Which of the following sets of quantum number is not possible for an

electron?
An=11=0m =0m;, = —1/2
Bn=21l=1m =0,my= —1/2

Cn=L1l=1m =0,m;, = +1/2

Dn=21l=1,m =0,m, = +1/2

Answer: C

o Watch Video Solution

8. The average life of a excited state of hydrogen atom is of the order of
10~ 8sec. the number of revolutions made by an electron when it returns
from n=2 to n=1is:

A 2.28 x 10°

B.22.8 x 10°


https://dl.doubtnut.com/l/_dzTsMDLm5963
https://dl.doubtnut.com/l/_Z3ReOFwy8t6c

C.8.23 x 10°

D. 2.82 x 10°

Answer: C

o View Text Solution

9. The wave number of a particular spectral line in the atomic spectrum of
a hydrogen like species increases 9/4 times when deuterium neuleus is
introduced into its nucleus, then which of the following will be the initial
hydrogen like species?

A Li**

B.Li*

C.He™"

D. Be® ™.



https://dl.doubtnut.com/l/_Z3ReOFwy8t6c
https://dl.doubtnut.com/l/_fyW5TFnNu7Cu

| ¥ VIEw IeXt Solution J

10. Energy of electron in the first Bohr orbit of H-ato is —313.6 kcal
mol ~ !, then the energy in second Bohr orbit will be:

A. +313.6 kcal mol !

B. — 78.4 kcal mol ~*

C. —34.64 kcal mol

D. —12.5 kcal mol !

Answer: B

o Watch Video Solution

1. Which phenomenon best supports the theory that matter has a wave

nature?

A. Electron momentum


https://dl.doubtnut.com/l/_fyW5TFnNu7Cu
https://dl.doubtnut.com/l/_xIp9qeqyUdM1
https://dl.doubtnut.com/l/_Fy7OVOMWbEMD

B. Electron diffraction

C. Photon momentum

D. Photon diffraction.

Answer: B

o Watch Video Solution

12. Which of the following is/are correct?

A. An electron in excited state cannot absorb a photon

B.Energy of electrons depends ony on the principal quantum

numbers

C. Energy of electrons depends only on the principal quantum number

for hydrogen atom

D. Difference in potential energy of two shell is equal to the difference

in kinetic energy of these shells


https://dl.doubtnut.com/l/_Fy7OVOMWbEMD
https://dl.doubtnut.com/l/_qQ554nQfxWW0

Answer: A::C::D

° View Text Solution

13. Which of the following statements is/are correct?

A. Energy of 4s,4p,4d and 4f are same for hydroen
B. Angular momentum of electron = Jw
C. For all values of 'n'. The p-orbitals have the same shape

D. Orbital angular momentum = nh /27

Answer: A::B::C

o Watch Video Solution

14. Which of the following orbitals are associated with angular nodes?

Af


https://dl.doubtnut.com/l/_qQ554nQfxWW0
https://dl.doubtnut.com/l/_piReOOSdno2R
https://dl.doubtnut.com/l/_GL6raxlKQkIG

B.d

C.p

Answer: A::B::C

° Watch Video Solution

15. The correct statement(s) among the following is/are:

A. All d-orbitals except d,» have two angular nodes.

B. d;2,2, d2 lie on the axes.

C. The degeneracy of p-orbitals remains unaffected in the presence of
external magnetic field.

D. d-orbitals have 3-fold degeneracy.

Answer: A::B::C

° View Text Solution



https://dl.doubtnut.com/l/_GL6raxlKQkIG
https://dl.doubtnut.com/l/_tq3Obs2v0dC0

16. Statement-1: Kinetic energy of photoelectrons increases with increases

in the frequency of incident radiation

Statement-2: The number of photoelectrons ejected increases with

increases in intensity of incident radiation.

A. Statement-1 is true, statement-2 is true, statement-2 is a correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explanation for statement-1

C. Statement-1is true, statement-2 is false.

D. Statement-1 is false, statement-2 is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tq3Obs2v0dC0
https://dl.doubtnut.com/l/_I3VnywPdvkDR

17. Statement-1: Photoelectric effect is easily pronounced by caesium

metal.

Statement-2: Photoelectric effect is easily pronounced by the metals

having high ionization energy.

A. Statement-1 is true, statement-2 is true, statement-2 is a correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explanation for statement-1

C. Statement-1is true, statement-2 is false.

D. Statement-1 is false, statement-2 is true.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ReB2dfzFFV6B

18. Statement-1: Electrons in K-shell revolve in circular orbit.

Staement-2: Principal quantum nubmer 'n' is equal to 1 for the electrons

in K-shell.

A. Statement-1 is true, statement-2 is true, statement-2 is a correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 is not a correct

explanation for statement-1

C. Statement-1is true, statement-2 is false.

D. Statement-1 is false, statement-2 is true.

Answer: B

o Watch Video Solution

19. Statement-1: Orbit and orbital are synonymous.

Staetment-2: Orbit is the path around the nucleus is which electron


https://dl.doubtnut.com/l/_oTVz317TFGil
https://dl.doubtnut.com/l/_KZWHGwQcDC52

revolves.

A. Statement-1 is true, statement-2 is true, statement-2 is a correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 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: D

° Watch Video Solution

20. Statement-1: Cesium is useful as electrodes in photoelectric cells.
Statement-2: Light energy absorbed by cesium is sufficient to make an

atom of cesium to lose an electron.


https://dl.doubtnut.com/l/_KZWHGwQcDC52
https://dl.doubtnut.com/l/_VwobATY4IkN5

A. Statement-1 is true, statement-2 is true, statement-2 is a correct

explanation for statement-1

B. Statement-1 is true, statement-2 is true, statement-2 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: B

o Watch Video Solution

Integer Answer Type Questions

1. How many nodes are there in 5f orbitals?

° Watch Video Solution



https://dl.doubtnut.com/l/_VwobATY4IkN5
https://dl.doubtnut.com/l/_3KRVTF21PKAa

2. What is the principal quantum number of shell to which f-subshell first

appear?

o Watch Video Solution

3. How many Balmer spectral lines will be obtained when the excited

electrons return from 8th shell to 2nd shell?

o Watch Video Solution

4. A chemist was performing an experiment to study the effect of varying
voltage on the velocity and de Broglie wavelength of the electrons. In first
experiment, the electron was accelerated through a potential difference
of 1kV and in second experiment, it was accelerated through a potential
difference of 2kV.

The wavelength of de Broglie waves associated with electron is given by:
h

v/ 2qVm

A =


https://dl.doubtnut.com/l/_S46X2VDUXq0S
https://dl.doubtnut.com/l/_eL3VLcVU5HGL
https://dl.doubtnut.com/l/_fUSR4cfSLtiN

where, V is the voltage through which an electron is accelerated.

Putting the values of h, m and q we get:

12.3 .
A= ——A.

v,

Q. The wavelength of electron will be:

A. 1.4 times in first case than in second case
B. 1.4 times in second case than in first case
C.double in second case than in first case

D. double in first case than in second case

Answer: a

o View Text Solution

5. A chemist was performing an experiment to study the effect of varying
voltage on the velocity and de Broglie wavelength of the electrons. In first
experiment, the electron was accelerated through a potential difference
of 1kV and in second experiment, it was accelerated through a potential

difference of 2kV.


https://dl.doubtnut.com/l/_fUSR4cfSLtiN
https://dl.doubtnut.com/l/_TnoJ5hOYNWqU

The wavelength of de Broglie waves associated with electron is given by:
h

v/ 2qVm

where, V is the voltage through which an electron is accelerated.

A=

Putting the values of h, m and q we get:

12.3 .
A= ——A.

Y

Q. In order to get half velocity of electrons in second case, the applied
potential will be:

A. 0.25 kv

B.2 kv

C.0.5 kv

D.0.75 kv

Answer: a

o View Text Solution



https://dl.doubtnut.com/l/_TnoJ5hOYNWqU

6. A chemist was performing an experiment to study the effect of varying
voltage on the velocity and de Broglie wavelength of the electrons. In first
experiment, the electron was accelerated through a potential difference
of 1kV and in second experiment, it was accelerated through a potential
difference of 2kV.

The wavelength of de Broglie waves associated with electron is given by:
h

v/ 2qVm

where, V is the voltage through which an electron is accelerated.

A\ =

Putting the values of h, m and q we get:

12.3 .
A= —A.

Y

Q. The velocity of electron will be:

A.same in both
B. 1.4 times in second experiment than in first experiment
C.double in second experiment than in first experiment

D. four tiems in the second case than in first case.

Answer: b



https://dl.doubtnut.com/l/_8v8RU5NNnRdT

| o View Text Solution



https://dl.doubtnut.com/l/_8v8RU5NNnRdT

