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STRUCTURE OF ATOM

1. The atomic number of an element is 5 and mass number is 11. Find the
number of electrons, protons and neutrons present in an atom of it. How

can this element be represented ?

° Watch Video Solution

2. The electronic configuration of a dipositive ion M?** s 2, 8,14 and its

atomic mass is 56. what is the number of neutrons in its nucleus ?
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I & Watch Video Solution ]

3. Calculate the number of protons, neutrons and electrons in gg Br.

° Watch Video Solution

4. The number of electrons, protons and neutrons in a species are equal

to 18, 16 and 16 respectively. Assign the proper symbol of the species.

° Watch Video Solution

5. Write the complete symbol for
(i) the nucleus with atomic number 56 and mass number 138
(ii) the nucleus with atomic number 26 and mass number 55

(iii) the nucleus with atomic number 4 and mass number 9.

° Watch Video Solution
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6. An element with mass number 81 contains 31.7% more neutrons as

compared to protons. Find the symbol of the element.

° Watch Video Solution

7. Complete the following table

&2

° View Text Solution

8. The Vividh Bharati station broadcasts on a frquency of 1368kH z.
Calculate the wavelength of electromag-netic radiation emitted by the

transmitter.

° Watch Video Solution

9. A sodium street light gives off yellow light that has a wavelength of

589nm. What is the frequency of this light?
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| ° Watch Video Solution

10. At the closest approach, the distance between Mars and Earth is
found to be 58 million km. When planets are at this closest distance, how
long would it take to send a radio message from a space probe of mars to

earth?

° Watch Video Solution

1. Calculate and compare the energies of two radiations one with

wavelength 800 pm and the other with wavelength 400 pm.

° Watch Video Solution

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

of 1 electron-volt.

° Watch Video Solution
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13. Determine the energy of 1 mole photons of radiations whose

frequency is 5 x 101%s ! (h = 6.62 x 10 34J — s).

° Watch Video Solution

14. Find the ratio of the wavelengths corresponding to the frequencies
v =735x10" s ! and vy, =447x10"%s"! in case of

electromagnetic radiations.

° Watch Video Solution

15. calculate (a) wavenumber and ( b) frequency of yellow radiation having

wavelength 5800 A.

° Watch Video Solution
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16. A 100 watt buble emits monochromatic light of wavelength 400 nm.

Then the number of photons emitted per seccond by the buble is nearly -

° Watch Video Solution

17. Calculate the frequency, wave number and energy associated with

photon of radiations having wavelength 6000 A... .

° Watch Video Solution

18.In 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
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19. Light of wavelength 5000A fall on a metal surface of work function 1.9
eV. Find
a. The energy of photon

b. The kinetic energy of photoelectrons

o Watch Video Solution

20. 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 I is

doubled?

o Watch Video Solution

21. When electromagnetic radiation of wavelength 300 nm falls on the
surface of sodium, electrons are emitted with kinetic energy of

1.68 x 10°Jml ~*. What is the minimum energy needed to remove an
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electron from sodium ? What is the maximum wavelength that will cause

a photoelectron to be emitted.

° Watch Video Solution

22.In a hydrogen atom, an electron jumps from third orbit to the orbit.

Find out the spectral line.

° Watch Video Solution

23.In a hydrogen atom, the energy of an electron in first Bohr's orbit is
13.12 x 10°Jmol ~ . What is the energy required for its excitation to

Bohr's second orbit ?

° Watch Video Solution

24. What are the two longest wavelength lines (in manometers) in the

Lyman series of hydrogen spectrum ?
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| ° Watch Video Solution

25. The wavelength of the first line in the balmer series is 656nm.
Calculate the wavelength of the second line and the limiting line in the

Balmer series.

° Watch Video Solution

26. The atomic spectrum of Li>" arises due to the transition of an
electron from ny to n; level. If ny + ny is 4 and ny — ny is 2, calculate the

wavelength (in nm) of the transition for this series in L%

° Watch Video Solution

27. Calculate the velocity of an electron in Bhor's first orbit of hydrogen

atom. (Given 7 = 0.53 x 10~ 'm)

° Watch Video Solution
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28. A ball of mass 100 g is moving with a velocity of 100 m sec ™ *. Find its

wavelength.

° Watch Video Solution

29. Calcualte the mass of a photon of sodium light having wavelength

5894 A and velocity 3 x 10°ms ™1, h = 6.6 x 10 3*kg®s 1.

° Watch Video Solution

30. What is the ratio of the velocities of C H, and O molecules such that

they are associated with de broglie waves of equal wavelength?

° Watch Video Solution

31. Calculate de Broglie wavelength of an electron travelling at 1 % of the

speed of light.

| e |
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I & Watch Video Solution

32. The kinetic energy of an electron is 4.55 x 10~ ?J. The mass of
electron is 9.1 x 10~ 3'kg. Calculate velocity, momentum and wavelength

of the electron.

° Watch Video Solution

33. What is the wavelength for the electron accelerated by 1.0 x 10*

volts?

° Watch Video Solution

34. Calculate the kinetic energy of a moving electron which has

wavelength of 4.8 pm.

° Watch Video Solution
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35. When would wavelength associated with an electron become equal to
the wavelength associated with a proton ?

(me = 9.1095 x 10~ **gand m,, = 1.6725 x 10~ **g).

° Watch Video Solution

36. what should be the velocity of an electron so that its momentum

becomes equal to that of a photon of wavelength 5200A

° Watch Video Solution

37. Calculate the wavelength of de Broglie waves associated with a proton
of kinetic energy 500 eV. (Given

m, = 1.67 x 10~ *"kg, h = 6.63 x 10 34Js).

° Watch Video Solution
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38. Calculate the number of waves by a Bohr electron in one complete

revolution in its third orbit.

° Watch Video Solution

39. The mass of an electron is 9.1 x 10_25J, if its K.E. is 3.0 x 10~ 9.

Calculate its wavelength.

° Watch Video Solution

40. The atomic masses of He and Ne are 4 and 20 a.m.u. respectively.
What is the ratio of de Broglie wavelength of Hegas at — 73° C' compared

to that of Ne gas at 727°C' ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LbfbYhZ5DMgz
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41. Calculate the uncertainty in the momentum of an electron if it is

confined to a linear region of length 1 x 10~ '% metre.

° Watch Video Solution

42. An electron has a speed of 40m /s, accurate up 99.99 % What is the

uncertainty in locating position ?

° Watch Video Solution

43. A microscope using suitable photons is employed to locate an
electron in an atom within a distance of 0.1 A... What is the uncertainty

involved in the measurement of its velocity ?

° Watch Video Solution
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44, A golf ball has a mass of 40g and a speed of 45m / s. If the speed can
be measured within accuracy of 2 %, calculate the uncertainty in the

position.

° Watch Video Solution

45. A proton is accelerated to one tenth of velocity of light. If the velocity
can be measured with a precision of +0.5%, what must be the

uncertainty in its position ? (mp = 1.675 X 10_27kg).

° Watch Video Solution

46. The uncertainty in measuring the speed of an accelerated electron is
1.2 x 10°ms !, Calculate the uncertainty in finding its location while it is

still in motion. (Given : m, = 9.31 X 10_31kg).

° Watch Video Solution
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47. The uncertainty in the position of a moving bullet of mass 10g is

10~ °m. Calculate the uncertainty in its velocity.

° Watch Video Solution

48. 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

49. Show that Heisenberg's uncertainty principle is of negligible
significance for an object of mass 10 kg

(Given h /41 = 0.528 x 10 3kgm?s 1)

° Watch Video Solution
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50. If a body weighing 1.0g is travelling along x axis at 100 cm s~ ! within 1

cm s~ !, what is the theoretical uncertainty in its position ?

° Watch Video Solution

51. The uncertainty in the position and velocity of a particle are 10 7' m

and 5.27 x 10~ *ms ! respectively. Calculate the mass of the particle.

° Watch Video Solution

52.a. An atomic orbit has n = 3 What are the possible values of i?

b. An atomic orbital has [ = 3 when are the possible value of m ?

° Watch Video Solution

53. Using s, p and d notations, describe the orbitals with following

quantum numbers :
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@n=11=0,b)n=21=0

An=3,l=1,dn=41=2

° Watch Video Solution

54. From the following sets of quantum numbers, state which are

possible. Explain why the others are not possible.

(a) n=0,1l=0m =0,s= +1/2 , (ii)
n=1,Il=0m =0,s= —1/2
(iii) n=11=1,m =0,s= +1/2 , (iv)

n=1,l=0m=+1s= +1/2

° Watch Video Solution

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

electron in 4 f-orbital?

° Watch Video Solution
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56. Using the Aufban principal , write the electron configuration for the
gropuped srtate of the following atomic boron (Z = 5) neon (Z = 10)
aluminum (Z = 13) chlorine (Z = 17) calcium (Z = 20) , rabidium

(Z = 13)

° Watch Video Solution

57. Gives the values of all the four quantum numbers for 2p electron in

nitrogen (Z = 7)

° Watch Video Solution

58. Write the electronic configuration of the elements with Z=17 and
predict (i) no. of p electrons (ii) no. of filled orbitals (iii) no. of half filled

orbitals ?

° Watch Video Solution
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59. Which of the following do and which donot make sense ?

20°, 2d*, 452, 3f7, 4p'°.

° Watch Video Solution

60. Arrange the electrons represented by the following sets of quantum

numbers in decreasing order of energy.

(m=41=0m=0s= +1/2, (ii)
n=3Il=1m=1s= —1/2
(iii) n=31=2m=0s= +1/2 (iv)
n=310l=0m =0s= —1/2

° Watch Video Solution

61. The mass number of an element is twich its atomic number. If there
are four electrons in 2p obitals, write the electronic configuration of the

element and name it.

| o WMl L\ dan C Al ikl n
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62. Write the electronic configuration of (i) Mn*" (ii)Fe* " (i) Cr? ™

and Zn?" . Report the number of upaired electrons in each case.

° Watch Video Solution

63. (a) write the values of azimuthal and magnetic quantum nos. for
n = 2.

(b) Write the four quantum numbers for 21st. Electron of .5; Se.

° Watch Video Solution

64. Name the tripositive ion which is represented by the configuration :

1522s%sp®35%3p53d°

° Watch Video Solution
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65. What additional information is needed to answer the following:

Which ion has the electronic configuration : 15225%2p°35%3p5?

° Watch Video Solution

66. How many electrons can be filled in all the orbitals withn +1 =57

° Watch Video Solution

67. How many unpaired electrons are present in pd(Z=46) ?

° Watch Video Solution

68. A transition element X has a configuration [Ar]3d* in its +3

oxidation state. Its atomic number is

° Watch Video Solution
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69. A compound of vanadium has a magnetic moment of 1.73BM. Work

out the electronic configuration of vanadium in the compound

° Watch Video Solution

70. State the basic ideas which are violated by each of the following
electronic configurations and replace each by the correct configuration.
(a) B; —15%2s% , (b) Nay, — 1s22522p%2d* , (c) Ky9 — [A7]3d", (d)

Tiyy — [Ar]4s*4p?.

° Watch Video Solution

71. 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.

° Watch Video Solution
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72. Give the possible value for the missing quantum number (s) in each of
the following sets.
@n=31=0m=77,b)n=3,1=7m = —1

@Qn=21l=1m = +1,dn="7,1=2,m = 7.

° Watch Video Solution

73. Complete the following :
@) ....... . = 1s225%sp%3s%3p° , (b) X" (Z = 26) = 15%25°2p°35°3p93d°

(O Fe?t = 15%25%2p°35%3p°3d 7457 , (d) O?~ = 1s22s?2p?

° Watch Video Solution

Board Examinations

1. (i) Calculate the number of electrons which will together with one gram

(ii) Calculate the mass and charge on one mole of electrons .


https://dl.doubtnut.com/l/_MMATem9KfF6x
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o Watch Video Solution

2. (i) Calculate the total number of electrons present in 1 mole of
methane .

(i) Find (a) the total number and (b) the total mass of neutrons in 7 mg
of .1 C. (Assume that mass of a neutron = 1. 675 x 10_279)

(iii) Find (a) the total number of protons and (b) the total mass fo
protons in 32mg of NHj3 at ST P.( mass of proton = 1. 672 x 10_279)

Will the answer change if the temperature and pressure are changed ?

o Watch Video Solution

3. How many protons and neutrons are there in the following nuclei ?

12 17 25 56 88
-6 C 8 (0 »12 Mg »26 Fe »38 Sr

o Watch Video Solution
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4. Write the complete symbol for the atom with the given atomic number
(Z) and atomic mass (A).

a.Z =17, A = 35,

b.Z =92, A = 233,

¢Z=4,A=9

° Watch Video Solution

5. Yellow light emitted from a sodium lamp has a wavelength ( A ) of
580nm. Calculate the frequency (v). Wave number and energy of yellow

light photon .

° Watch Video Solution

6. Find energy of each of the photons which
a. correspond to light of frequency 3 x 10" Hz.

b. have wavelength of 0.50A.

| o WMl L\ dan C Al ikl n
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7. Calculate the wavelength, frequency, and wave number of a light wave

whose period is 2.0 x 10~ s,

° Watch Video Solution

8. What is the number of photons of light with wavelength 4000 pm

which provide 1 Joule of energy ?

° Watch Video Solution

9. A photon of wavelength 4 x 10~ “m strikes on metal surface , the work
function fo the metal being 2. 13eV Calculate :

(i) the energy of the photon (ev)

(i) the kinetic energy fo the emission and

the velocity fo the photoelectron (leV =1, 6020 x 10_19.]),

° Watch Video Solution
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10. Electromagnetic radiation of wavelength 242 nm is just sufficient to
ionise the sodium atom . Calculate the ionisation energy of sodium in kJ

mol 1.

° Watch Video Solution

1. A 25 watt bulb emits monochromatic yellow light of wavelength of

0. 57u m. Calculate the rate of emission of quanta per second .

° Watch Video Solution

12. Electrons are emitted with zero velocity from a metal surface when it
is exposed to radiation of wavelength 6800 A . Calculate threshold

frequency (vg) and work function (W) of the metal.

° Watch Video Solution



https://dl.doubtnut.com/l/_H1cqU4JHng5B
https://dl.doubtnut.com/l/_kXzuRzCh6DGH
https://dl.doubtnut.com/l/_wwj7MbdTRVKy
https://dl.doubtnut.com/l/_m3ZiTmPTBotv
https://dl.doubtnut.com/l/_sdAH811Kac01

13. What is the wavelength of light emitted when the electron of a
hydrogen atom undergoes a transition from an energy level with n = 4
to an energy level with n = 2 ? What is the colour corresponding to this

wavelength?

° Watch Video Solution

14. How much energy is required to ionise an H atom if the electron
occupies n = 5 orbit? Compare your answer with the ionisation energy

of H atom (energy required to remove the electron from n = 1 orbit).

° Watch Video Solution

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

electron of a Hatom in n = 6 drop to the ground state?

° Watch Video Solution



https://dl.doubtnut.com/l/_sdAH811Kac01
https://dl.doubtnut.com/l/_WMCcxbwLXKE0
https://dl.doubtnut.com/l/_vyOIEmFAwRaR

16. (i) The energy associated with first orbit in hydrogen atom is
—2.17 x 10" ¥ Jatom ~! . What is the energy associated with the fifth
orbit ?

(i) Calculate the radius of Bohr's fifth orbit for hydrogen atom.

o Watch Video Solution

17. Calculate the wave number for the longest wavelength transition in

the Balmer series fo atomic hydrogen . (RH = 109677cm_1).

o Watch Video Solution

18. What is the energy in joules required to shift the elertcon of the
hydrogen atom from the first Bohr orbit to the fiftth Bohr orbit ? And
what is the wavelenght of the light emitted when the electron returns to
the ground state ? The ground state electron energy is —218 X 1011

erg.

| o Wik L\ dana Ol iklmn
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19. 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?

° Watch Video Solution

20. Calculate the wavelength of an electron moving with a velocity fo

2.05 x 10"ms L.

° Watch Video Solution

21. The mass of an electron is 9.1 x 10_25J, if its K.E. is 3.0 x 10~ 2°J.

Calculate its wavelength.

° Watch Video Solution
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22. Which of the following are isoelectronic species, i.e., those having the
same number of electrons:

Na®,K® Mg¢*", Ca®t, 8%, Ar

° Watch Video Solution

23. 1. Write the electronic conifigurations of the following ions:

a.H® b.Na®,c 0’ ,d.F®

ii. What are the atomic numbers of elements whose outermost electrons
are represented by

a.3s!,b.2p% c. 3p°?

iii. Which atoms are indicated by the following configurations?

a.[He|2s',b. [Ne|3s%3p®, c. [Ar]4s>3d*

° Watch Video Solution

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

° Watch Video Solution
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25. An electron is in one of the 3d orbitals. Give the possible values of

n, [, and m for this electron.

° Watch Video Solution

26. An atom of an element contains 29 electrons and 35 neutrons. Deduce
a. The number of protons and

b. The elctonic configuration of the element.

° Watch Video Solution

27. Give the number of electrons in the species H2+, H, and 0269

° Watch Video Solution
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28. a. An atomic orbital has n = 3. What are the possible values of [ and
m?
b. List the quantum numbers (m and [) of electrons for 3d orbital.

¢. Which of the following orbitals are possible" 1p, 2s, 2p, and 3f?

o Watch Video Solution

29. Using s, p,d notations, descibe the orbital with the following

quantum numbers.

o Watch Video Solution

30. From the following sets of quantum numbers, state which are
possible. Explain why the others are not possible.
(i) n=0,I1l=0m =0m;= +1/2 (ii)

n=1,Il=0m =0m;,= —1/2


https://dl.doubtnut.com/l/_OrPWDusb5JO0
https://dl.doubtnut.com/l/_pZuI1VeEERqE
https://dl.doubtnut.com/l/_2aa43bEiX2RW

(iif) n=11l=1m =0m, = +1/2 (iv)

(v) n=3I0l=3m = —-3,m;,= +1/2 (vi)

° Watch Video Solution

31. How many electron in an atom may have the following quantum

number ?

N =

an=4m, = —

b.n=3,1=0

° Watch Video Solution

32.Show that the circumference of the Bohr orbit for the hydrogen atom
is an integral multiple of the de Broglie wavelength associated with the

electron revolving around the orbit.

° Watch Video Solution



https://dl.doubtnut.com/l/_2aa43bEiX2RW
https://dl.doubtnut.com/l/_Xp4G2Y2m7bRT
https://dl.doubtnut.com/l/_ZmlZMoHCU0d0

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

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

° Watch Video Solution

34. Calcultte the enrgy required for the process ,
He't(g) — He*" (g) +e
The ionization energy for the H-atom in the grounds state is

2.18 x 10 ¥ Jatom 1.

° Watch Video Solution

35. If the diameter of a carbon atom is 0.15nm, calculate the number of
carbon atom which can be placed side by side in a straight line length of

scale of length 20cm long.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZmlZMoHCU0d0
https://dl.doubtnut.com/l/_7eU9Tif4ngZS
https://dl.doubtnut.com/l/_QGuTf24mLe0M
https://dl.doubtnut.com/l/_mKtrg6sIWjMn
https://dl.doubtnut.com/l/_XRb7TzH9wcwA

36. 2 x 10% atoms of carbon are arranged side by side. Calculate the

radius of carbon atom if the length of this arrangement is 2.4cm.

° Watch Video Solution

37. The diameter of zinc atom is 2.6 A. Calculate (a) radius of zinc atom in
pm and (b) number of atoms present in a length of 1.6cm if the zinc

atoms are arranged side by side lengthwise.

° Watch Video Solution

38. A certain particle carries 2.5 x 107 6C of static electric charge.

Calculate the number of electrons present in it.

° Watch Video Solution



https://dl.doubtnut.com/l/_XRb7TzH9wcwA
https://dl.doubtnut.com/l/_wc520algjUV1
https://dl.doubtnut.com/l/_XMvDmcBkhEa4

39. In Millikan's experiment, static electric charge on the oil droplets two
obtained by shining X rays. If the static electric charges on an oil drople

is —1.282 x 10~ 8C, the number of electrons captured by the droplet is

° Watch Video Solution

40. In Rutherford's experiment, generally the thin foil of heavy atoms,
such as gold, platinum, etc. have been used to be bombarded by the a-
particles. If the thin foil of light atoms such as aluminium etc. is used,

what difference would be observed form the above results?

° Watch Video Solution

41. Symbols gg Br and . Br can be written whereas symbols ig Br and

.35 Br are not accepted. Answer in brief.

° Watch Video Solution



https://dl.doubtnut.com/l/_AYDmEdjUqr4m
https://dl.doubtnut.com/l/_qY5qFc5jbiXt
https://dl.doubtnut.com/l/_ZqU6VzhPNqoZ
https://dl.doubtnut.com/l/_jxXbHTKfBPKc

42. An element with mass number 81 contains 31.7 % more neutrons as

compared to protons. Assign the atomic symbol.

° Watch Video Solution

43. An ion with mass number 37 possesses one unit of negative charge. If
the ion contains 11.1 % more neutrons than the electrons, find symbol

of the ion.

° Watch Video Solution

44. An ion with mass number 56 contains 3 units of positive charge and

30.4 % more neutrons then electrons. Assign the symbol to this ion.

° Watch Video Solution

45. Arrange the following type of radiations in increasing order of

frequency: (a) radiation from microwave oven (b) amber light from traffic


https://dl.doubtnut.com/l/_jxXbHTKfBPKc
https://dl.doubtnut.com/l/_JYSIGrQ1bYiE
https://dl.doubtnut.com/l/_xWpUSdFhqMNq
https://dl.doubtnut.com/l/_6FdFxOoyi3CP

signal (c). radiation from FM radio (d) cosmic rays from outer space and

(e) X-rays

° Watch Video Solution

46. Nitrogen laser produces a radiation at a wavelength of 33.71nm. If
the number of photons emitted is 5.6 x 10**. calculate the power of this

laser.

° Watch Video Solution

47. Neon gas is generally used in the sign boards. If it emits strongly at
616nm, calculate

a. The frequency of emission,

b. The distance travelled by this radiation in 30s

c. The energy of quantum and

d. The number of quanta present if it produces 2J of energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_6FdFxOoyi3CP
https://dl.doubtnut.com/l/_cEe19dZJN4kR
https://dl.doubtnut.com/l/_1YJN3qDbTfd8

48.n astronomical observations, signals observed from the distant stars
are generally weak. If the photon detector receives a total of
3.15 x 10~ J from the radiations of 600nm, calculate the number of

photons received by the detector.

o Watch Video Solution

49. Lifetimes of the molecules in the excited states are often measured by
using pulsed radiation source of duration nearly in the nano second
range. If the radiation source has the duration of 2 ns and the number of
photons emitted during the pulse is 2.5 x 105, calculate the energy of

the source.

o Watch Video Solution

50. The longest wavelength doublet absorption is observed at 589 and

589.6nm. Caiculate the frequency of each transition and energy


https://dl.doubtnut.com/l/_1YJN3qDbTfd8
https://dl.doubtnut.com/l/_3Dq4KV8fnQVy
https://dl.doubtnut.com/l/_uClIdwk3oz4d
https://dl.doubtnut.com/l/_0EqyoiPb7XaL

difference between two excited states.

o Watch Video Solution

51. The work function for caesium atom is 1.9eV. Calculate (a) the
threshold wavelength and (b) the threshold frequency of the radiation. If
the caesium element is irradiated with a wavelength 500nm, calculate the

kinetic energy and the velocity of the ejected photoelectron.

o Watch Video Solution

52. Following results are observed when sodium metal is irradiated with
different wavelengths. Calculate (a) threshold wavelength and (b) Planck’s

constant.

A(nm) 5000 450 400
vx107°(ems~1) 255 4.35 5.35

° Watch Video Solution



https://dl.doubtnut.com/l/_0EqyoiPb7XaL
https://dl.doubtnut.com/l/_Avvrk1vZlK4B
https://dl.doubtnut.com/l/_Ot8VnMF7Gk1w

53. The ejection of the photoelectron from the silver metal in the
photoelectric effect exeriment can be stopped by applying the voltage of
0.35V when the radiation 256.7nm is used. Calculate the work function

for silver metal.

o Watch Video Solution

54.If the photon of the wavelength 150pm strikes an atom and one of its
inner bound electrons is ejected out with a velocity of 1.5 x 10"ms ~?,

calculate the energy with which it is bound to the nucleus.

o Watch Video Solution

55. Emission transitions in the Paschen series end at orbit n = 3 and
start  from orbit mn  and can be represented as
v =329 x 10"°(Hz)[1/3% — 1/n*]

Calculate the value f n if the transition is observed at 1285nm. Find the

region of the spectrum.


https://dl.doubtnut.com/l/_atr1IQ7Nu7yl
https://dl.doubtnut.com/l/_5toq1chbKKJh
https://dl.doubtnut.com/l/_Q0Gr2pFWSX2L

° Watch Video Solution

56. Calculate the wavelength for the emission transition if it starts from
the orbit having radius 1.3225nm ends at 211.6pm. Name the series to

which this transition belongs and the region of the spectrum.

° Watch Video Solution

57. Dual behaviour of matter proposed by de Broglie led to the discovery
of electron microscope often used for the highly magnified images of
biological molecules and other type of material. If the velocity of the

1

electron in this microcope is 1.6 x 10%ns~!. Calculate de Broglie

wavelength associated with this electron.

° Watch Video Solution

58. Similar to electron diffraction, neutron diffraction microscope is also

used for the determination of the structure of molecules. If the


https://dl.doubtnut.com/l/_Q0Gr2pFWSX2L
https://dl.doubtnut.com/l/_B6b17PwDLixA
https://dl.doubtnut.com/l/_Xh7DHhPqwlYW
https://dl.doubtnut.com/l/_b3QMac00BS1w

wavelength used here is 800pm, calculate the characteristic velocity

associated with the neutron.

o Watch Video Solution

59. If the velocity of the electron in Bohr's first orbit is 2.19 x 10%ms !,

calculate the de Broglie wavelength associated with it.

o Watch Video Solution

60. The velocity associated with a proton moving in a potential difference
of 1000V is 4.37 x 10°ms L. If the hockey ball of mass 0.1kg is moving

with this velocity, calculate the wavelength associated with this velocity.

o Watch Video Solution

61. If the position of the electron is measured within an accuracy of

+0.002nm. Calculate the uncertainty in the momentum of the electron.


https://dl.doubtnut.com/l/_b3QMac00BS1w
https://dl.doubtnut.com/l/_qFVKp4GJMqnC
https://dl.doubtnut.com/l/_RC7uG29Q92lM
https://dl.doubtnut.com/l/_5xqDWftmEuGL

Suppose the momentum of the electron is h /4w, x 0.05nm, is there

any problem in defining this value.

o Watch Video Solution

62. The quantum numbers of six electrons are given below. Arrange them
in order of increasing energies. If any of these combination(s) has/have
the same energy lists:

ln=41=2m;= —2m;,= —1/2

2.n=3,l=2,m=1,m;,= +1/2

3 n=4,1=2m = —2,m;, = —1/2
4n=31l=2m=—1,m,= +1/2
5n=3Il=1m = —1,m,= +1/2

n=4l=1m =0m;,= +1/2

o Watch Video Solution

63. The bromine atom possesses 3s electrons. It contains six electrons in

2p orbitals, six electrons in 3p orbitals and five electrons in 4p orbitals.


https://dl.doubtnut.com/l/_5xqDWftmEuGL
https://dl.doubtnut.com/l/_NIvBBFKswK7f
https://dl.doubtnut.com/l/_50yHv8g9sBun

Which of these electrons experience the lower effective nuclear charge?

° Watch Video Solution

64. Among the following pairs of orbital which orbital will experience the
larger effective nuclear charge?

a.2s and 3s,b.4d and 4f,c.3d and 3p

° Watch Video Solution

65. The unpaired electrons in Al and Si are present in 3p orbital. Which

electrons will experience more effective nuclear charge from the nucleus?

° Watch Video Solution

66. Indicate the number of unpaired electrons in:
a.P,b. Si,c.Cr,

d.Fe,e. Kr



https://dl.doubtnut.com/l/_50yHv8g9sBun
https://dl.doubtnut.com/l/_LgEaDZPSUr9o
https://dl.doubtnut.com/l/_v7WWFwAGG4YG
https://dl.doubtnut.com/l/_8bmFAk9vNLUS

| ° Watch Video Solution

67. a. How many sub-shell are associated with n = 4?

b. How many electron will be present in the sub-shell having m; value of

—1/2forn = 4?

° Watch Video Solution

Short Answer Type Questions

1. Arrange s,p and d subshells of a shell in the increasing order of

effective nuclear charge (Zeff) experienced by the electron present in

them.

o Watch Video Solution

2. Show the distribution of electrons in oxygen atom (atomic number 8)

using orbital diagram.


https://dl.doubtnut.com/l/_8bmFAk9vNLUS
https://dl.doubtnut.com/l/_pNXyFumre6je
https://dl.doubtnut.com/l/_9qF4rEg2GUGt
https://dl.doubtnut.com/l/_zeT30ZhR5fWT

° Watch Video Solution

3. Nickel atom can lose two electrons to form Ni2* ion. The atomic

number of nickel is 28. From which orbital will nickel lose two electrons?

° Watch Video Solution

4. Which of the following orbitals are degernate?

3dxy7 4dmy7 3dz2 ,3dy; ,4d,; ,4d ,

° Watch Video Solution

5. Calculate the total number of angular nodes and radical nodes present

in 3p orbital.

° Watch Video Solution



https://dl.doubtnut.com/l/_zeT30ZhR5fWT
https://dl.doubtnut.com/l/_YkmygzbtqvDW
https://dl.doubtnut.com/l/_Mpk15ikFyPw1
https://dl.doubtnut.com/l/_WabutMRfbf2V

6. The arrangement of orbitals on the basis of energy is based upon their
(n+l) value. Lower the value of (n+l), lower is the energy . For orbitals
having same values of (n+l). The orbital with lower value of n will have
lower energy.

l. Based upon the baove information arrange the following orbitals in the
increasing order of energy.

(a) 1s,2s,3s,2p (b) 4s,35,3p,4d

(c) 25p,4d,5d,4f,6s (d) 5f,6d,7s,7p

Il. Based upon the above information Solve the question. give below.

(a) hich of the following orbitals has the lowest energy

4d, 4f, bs, b5p

(b) which of the following orbitals has the higher energy?

5p, 5d, 5f, 6s, 6p

o Watch Video Solution

7. Which of the following will not show deflection from the path on

passing through an electric field?


https://dl.doubtnut.com/l/_55zgvRavhw4m
https://dl.doubtnut.com/l/_ALbWSJZXACSt

Proton,cathode rays, electron,neutron.

° Watch Video Solution

8. An atom having mass number 13 has 7 neutrons. What is the atomic

number of the atom.

° Watch Video Solution

9. Wavelengths of different radiations are given below:
(A) 300nm (B) 300pm (C) 3nm (304°

Arrange these radiations in the increasing order of their energies.

° Watch Video Solution

10. The electronic configuration of valence shell of Cu is 3d'%4s%. How is

this configuration explained ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ALbWSJZXACSt
https://dl.doubtnut.com/l/_Mq4bwEYFVQS3
https://dl.doubtnut.com/l/_KCsA0ZGKBdHa
https://dl.doubtnut.com/l/_FOHR3Sl7bMIl

1. The Balmer series in the hydrogen spectrum corresponds to the
transition from n; = 2 to ny = 3, 4....... This series lies in the visible
region. Calculate the wave number of line associated with the transition
in Balmer series when the electron moves to n=4 orbit.

(Ryg = 109677cm 1)

o Watch Video Solution

12. According to de-Brogile, matter should exhibit dual behaviour, that is
both particle and wave like properties. However, a cricket ball of mass 100
g does not move like a wave when it is thrown by a b owler at a speed of
100km/h. calculate the wavelength of the ball and explain why it does not

show wave nature.

o Watch Video Solution



https://dl.doubtnut.com/l/_FOHR3Sl7bMIl
https://dl.doubtnut.com/l/_JqQX6AvKDv0D
https://dl.doubtnut.com/l/_LRqegAcgITLW

13. What is the experimental evidence in support of the diea that

electronic energies in an atom are quantized?

° Watch Video Solution

14. Out of electron and proton which one will have, a higher velocity to

produce matter waves of the same wavelength ? Explain it.

° Watch Video Solution

15. A hypothetical electromagnetic wave is shown in figure. Find out the

wavelength of the radiation.

P pin
L]

° Watch Video Solution



https://dl.doubtnut.com/l/_eEaOhQW6HyTe
https://dl.doubtnut.com/l/_4sFKpvErxtUQ
https://dl.doubtnut.com/l/_dgNWypV4efAP

16. Chlorophyll present in green leaves of plants absorbs light at
4.620 x 10 Hz. Calculate the wavelength of radiation in nanometer.

Which part of the electromagnetic spectrum does it belong to?

° Watch Video Solution

17. What is the difference between the terms orbit and orbital ?

° Watch Video Solution

18. Table-tennis ball has mass 10g and s peed of 90m/s. if speed can be
meausred within an accuracy of 4%. What will be the uncertainly in speed

and position?

° Watch Video Solution



https://dl.doubtnut.com/l/_dgNWypV4efAP
https://dl.doubtnut.com/l/_11DrrMfk1g6W
https://dl.doubtnut.com/l/_VsRjM0alCmFF
https://dl.doubtnut.com/l/_uqHrwIyDHzXS

19. The effect of uncertainty principle is significant only for motion of
microscopic particles and is negligible for the macroscopic particles.

Justify the statement with the help of a suitable example.

o Watch Video Solution

20. Hydrogen atom has only one electron, So, mutual repulsion between
electrons is absent. However, in multielectron atoms mutual repulsion
between the electrons is significant. How does this affect the energy of an
electron in the orbitals of the same prinicipal quantum number in

multielectron atoms?

o Watch Video Solution

21. Thershold frequency, v, is the minimum frequency which a photon
must possess to eject an electron from a metal. It is different for different
metals. When a photon of frequency 1.0 x 10'°s ! was allowed to hit a

metal surface, an electron having 1.988210 1J of kinetic energy was


https://dl.doubtnut.com/l/_IywCSUadpiW7
https://dl.doubtnut.com/l/_gi00SV1Zug2D
https://dl.doubtnut.com/l/_NPEFdorWvPUO

emitted. Calculated the threshold frequency of this metal.

equal to 600nm hits the metal surface.

o Watch Video Solution

22. When an electric discharge is passed through hydrogen gas, the
hydrogen molecules dissociate to produce excited to produce excited
hydrogen atoms. These excited atoms emit electromagnetic radiation of

discrete frequencies which can be given by the general formula

11
7 = 109677[—2 - —]

2

What points of Bohr's model of an atom can be used to arrive at this
formula? Based on these points derive the above formula giving

description of each step and each term.

o Watch Video Solution

23. Calculate the energy and frequency of the radiation emitted when an

electron jumps from n=3 to n=2 ina hydrogen atom.



https://dl.doubtnut.com/l/_NPEFdorWvPUO
https://dl.doubtnut.com/l/_7xu7iurjirT9
https://dl.doubtnut.com/l/_7VQNrVJXDy4G

| o Watch Video Solution

24.Why was a change in the Bohr Model of atom required ? Due to which
important development (s), concept of movement of an electron in an
orbit was replaced by the concept of probability of finding electron in an

orbital ? What is the name given to the changed model of atom?

o View Text Solution

Concept Based Questions

1. Distinguish between a photon and quantum.

° Watch Video Solution

2. What type of metals are used in photoelectric cells ? Give one example.

° Watch Video Solution



https://dl.doubtnut.com/l/_7VQNrVJXDy4G
https://dl.doubtnut.com/l/_qEoLOIoAaKe5
https://dl.doubtnut.com/l/_LTXD8c6HpKeE
https://dl.doubtnut.com/l/_PsIiBYcVZpc9

3. What will happen to the mass of electron if it travels with velocity of

light ?

° Watch Video Solution

4.1n summer , we are advised not to wear black clothes. Assign reason.

° Watch Video Solution

5. Can a moving cricket ball have a wave character ?

o Watch Video Solution

6. What is the significance of de Broglie relationship ?

o Watch Video Solution



https://dl.doubtnut.com/l/_PsIiBYcVZpc9
https://dl.doubtnut.com/l/_mdKhdlUdDHvb
https://dl.doubtnut.com/l/_IAfsGv7c1eNO
https://dl.doubtnut.com/l/_ijLANBOqMZIw
https://dl.doubtnut.com/l/_ToHSHtivzW20
https://dl.doubtnut.com/l/_X6A4MlJn91Ni

7.The two electrons in the 1s orbital of helium have antiparallel spin. Why

do not they have parallel spin ?

° Watch Video Solution

8. Heisenberg uncertainty principle has no significance in our every day

life. Explain.

° Watch Video Solution

9. When is the energy of electron regarded as zero ?

° Watch Video Solution

10. What is the difference between the notations | and L ?

° Watch Video Solution



https://dl.doubtnut.com/l/_X6A4MlJn91Ni
https://dl.doubtnut.com/l/_QdvhDCUv4Nxg
https://dl.doubtnut.com/l/_dP65CjAFXV0Z
https://dl.doubtnut.com/l/_DvQPoUtp7MPO

11. Out of 3d and 4s orbitals, which is filled first ?

° Watch Video Solution

12. Why can 2p sub-shell accommodate more electrons than 2s sub-shell ?

° Watch Video Solution

13. Write the electronic configuration of (i) Mn*™ (ii)Fe3™ (ii3)Cr? ™

and (iv) Zn™. Report the number of upaired electrons in each case.

° Watch Video Solution

14. What will be the maximum number of electrons having the same spin

inan atomwithn +1 =47

° Watch Video Solution



https://dl.doubtnut.com/l/_98GAFV1Y0iPh
https://dl.doubtnut.com/l/_QwUJfUwK7jYD
https://dl.doubtnut.com/l/_6R03QtU60a7d
https://dl.doubtnut.com/l/_7IF4LLgup6CP
https://dl.doubtnut.com/l/_T9Hwr3MCXffO

15. Write down all the four quantum numbers for (i) 19th electron of

.94 C'r (ii) 21st electron for .5; Sc.

o Watch Video Solution

16. Name a dipositive metal ion with configuration : 15225%2p°35%3p53d°

o Watch Video Solution

17. We do not see a car moving as a wave on the road. Explain.

o Watch Video Solution

18. How are d*¥ and d,2_ 2 orbitals related to each other ?

o Watch Video Solution



https://dl.doubtnut.com/l/_T9Hwr3MCXffO
https://dl.doubtnut.com/l/_JOPflVY4aHwB
https://dl.doubtnut.com/l/_tVEjRPidQf70
https://dl.doubtnut.com/l/_ZRabFhOWP2ig

19. What is the deviation from Aufbau Principle in case of electronic

configuration of La (Z=57)?

° Watch Video Solution

H O T S Conceptual Questions

1. If the uncertainty in the position of a moving electron is equal to its de

Broglie wavelength, then its velocity will be completely uncertain. Explain.

° Watch Video Solution

2. Why are 2d and 3f orbitals not possible ?

° Watch Video Solution



https://dl.doubtnut.com/l/_cv3rDq6fpLJy
https://dl.doubtnut.com/l/_QZimRxzTimmJ
https://dl.doubtnut.com/l/_YaFtpn1kvDiP

3. A certain element 'A' undergoes photoelectric emission when
bombarded by one photon of indigo light. When the material containing
the same element was bombarded by two photons of red light with a
total of same energy as that of indigo photon, no electron was emitted.

Explain.

° Watch Video Solution

4. What is the difference between angular momentum of an electron

present in 3p orbital from that of an electron present in 4p orbital ?

° Watch Video Solution

5. Why does that splitting of spectral lines occur when the source of the

spectrum is placed in a magnetic field ?

° Watch Video Solution



https://dl.doubtnut.com/l/_k9BVdxskqEHV
https://dl.doubtnut.com/l/_znlJeZiysEbF
https://dl.doubtnut.com/l/_FmlFbHj75ae2
https://dl.doubtnut.com/l/_FU7CstEjGgSA

6. Find the total number of electrons in a molecule of phosphoric acid

(H3POy).

° Watch Video Solution

7.If an electron and proton when in motion have the same wavelength

associated with each of them, which would be moving faster and why ?

° Watch Video Solution

8. Why can't we overcome the uncertainty predicted by Heisenberg
principle by building more precise devices to reduce the error in

measurement below the h /4 limit ?

° Watch Video Solution

9. Answer the following :

(a) How many electrons can be filled in all the orbitals with n +1=5?


https://dl.doubtnut.com/l/_FU7CstEjGgSA
https://dl.doubtnut.com/l/_yEF2FKMfUSay
https://dl.doubtnut.com/l/_ooHCHbN2Mlki
https://dl.doubtnut.com/l/_qGIPXdxuwGJW

(b) Which of the two is paramagnetic, V (IV) orV (V) and why ?
(c) How many unpaired electrons are present in Pd (Z=46)?
(d) The ion of an element has configuration [A'r']3d4 in +3 oxidation state.

What will be the electronic configuration of its atom ?

° Watch Video Solution

10. Give the name and atomic number of the inert gas atom in which the
total number of d-electrons is equal to the difference in number to the p-

and — s-electrons.

° Watch Video Solution

1. The two electrons in the 1s orbital of helium have antiparallel spin.

Why do not they have parallel spin ?

° Watch Video Solution

Additional Important Questions



https://dl.doubtnut.com/l/_qGIPXdxuwGJW
https://dl.doubtnut.com/l/_IK8jYm3zZHud
https://dl.doubtnut.com/l/_QBr0XL4CgYxj

1.Is an electron stationary in stationary energy state ?

° Watch Video Solution

2. Does an electron follow a fixed circular path as suggested by Bohr ?

° Watch Video Solution

3.1s de Broglie relation applicable to only electron ?

° Watch Video Solution

4. We can not see a moving microscopic particle without disturbing it. Do

you agree ? Name the principle on which this statement is based.

° Watch Video Solution



https://dl.doubtnut.com/l/_QAq62NoghDJ2
https://dl.doubtnut.com/l/_iih2naRZuWWI
https://dl.doubtnut.com/l/_wKmlZ0j9cYMl
https://dl.doubtnut.com/l/_8YpxxGYvz0Ux
https://dl.doubtnut.com/l/_AEeyM2pJ4eNx

5.What is the significance of the sign t?* ?

° Watch Video Solution

6. Name the quantum number which does not follow from the solution of

Schrodinger wave equation ?

° Watch Video Solution

7. Which d-orbital does not have four lobes?

° Watch Video Solution

8. Why do two electrons in an orbital have opposite spin ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AEeyM2pJ4eNx
https://dl.doubtnut.com/l/_9HUAHD4eCcbV
https://dl.doubtnut.com/l/_5ZsZlnt5wTe0
https://dl.doubtnut.com/l/_SJK3M7CwWXbE

9. How many orientations are possible for the orbitals present in the f-

sub-shell ?

° Watch Video Solution

10. Give the relation between wavelength and momentum of a moving

microscopic particle. What is the relation known as ?

° Watch Video Solution

11. When moving with the same velocity which of the following particles
has the largest de Broglie wavelength and why ?

(i) Electron (ii) Proton (iii) a-particle.

° Watch Video Solution



https://dl.doubtnut.com/l/_5ACZCiXFmXqw
https://dl.doubtnut.com/l/_6LldETlJoilR
https://dl.doubtnut.com/l/_TV9O1EeQ4iri

12. Mention the fundamental change which uncertainty principle

introduced in Bohr's concept of definite path of electron in an orbit.

° Watch Video Solution

13. How do p,, p, and p, atomic orbitals differ ?

° Watch Video Solution

14. How does change in velocity of the moving micro-particle affect the

wavelength of the particle ?

° Watch Video Solution

15. Does 4p'® configuration make any sense ?

° Watch Video Solution



https://dl.doubtnut.com/l/_dLRQZS0957hA
https://dl.doubtnut.com/l/_WZFq3IsjpC36
https://dl.doubtnut.com/l/_L4eqi32a3kKQ
https://dl.doubtnut.com/l/_HlLVwJBDB62q
https://dl.doubtnut.com/l/_0Ud6oBjT9xmr

16. Write the electronic configuration and number of unpaired electrons

in Fe?t ion.

° Watch Video Solution

17. What is the ground state electronic configuration of oxygen in OF}; ?

° Watch Video Solution

18. Name the dipositive ion represented by configuration

1522322p63s23p6.

° Watch Video Solution

19. Write the values of all the four quantum numbers for the last electron

in case of K (Z=19).

° Watch Video Solution



https://dl.doubtnut.com/l/_0Ud6oBjT9xmr
https://dl.doubtnut.com/l/_EQ7PE0m5HzcM
https://dl.doubtnut.com/l/_OgRGTOzwxUB6
https://dl.doubtnut.com/l/_il0UX9fG4LrN

20. How many orbitals are present in g-subshell ?

° Watch Video Solution

21. How many electrons can be filled in all the orbitals withn 41 =57

° Watch Video Solution

22. Carbon atom has electronic configuration 1322322p3162p; and not

1s22s22p2. Why ?

° Watch Video Solution

23. The mass number of an element is twice its atomic number. If there
are four electrons in 2p orbitals, Write the electronic configuration of the

element and name it.

| o WMl L\ dan C Al ikl n



https://dl.doubtnut.com/l/_il0UX9fG4LrN
https://dl.doubtnut.com/l/_FBYVT9FAKEKi
https://dl.doubtnut.com/l/_NeMQxuRggiuA
https://dl.doubtnut.com/l/_NsxNoRGYtTzJ
https://dl.doubtnut.com/l/_LiV6Ek8opA7K
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24.d,: orbital has zero electron density in xy-plane. Comment.

° Watch Video Solution

25. What will become to the wavelength a moving particle if its velocity is

doubled ?

° Watch Video Solution

26. Which experimental evidence most clearly supports the suggestion

that electrons have wave properties ?

° Watch Video Solution

27.How do 1s and 2s orbitals differ in number of spherical nodes ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LiV6Ek8opA7K
https://dl.doubtnut.com/l/_ovRKQ9EpF3kz
https://dl.doubtnut.com/l/_Sk9ypcqYiBuh
https://dl.doubtnut.com/l/_Ghg9IzwpCZ2D
https://dl.doubtnut.com/l/_i3gx7QrAVFQs

28. Predict the magnetic moment of Cu?™ ion.

o Watch Video Solution

29. With what neutral molecule is CIO® isoelectronic?

o Watch Video Solution

30. What is the sequence of the energy of the orbitals 3s, 3p and 3d for

He"ion?

o Watch Video Solution

31. Which d-orbtial has its four lobes along the axis?

o Watch Video Solution



https://dl.doubtnut.com/l/_i3gx7QrAVFQs
https://dl.doubtnut.com/l/_FQjhXTrusQUo
https://dl.doubtnut.com/l/_0Tkn7u419HHP
https://dl.doubtnut.com/l/_4DOu5eOXeBcC
https://dl.doubtnut.com/l/_1qWBD8fF015j

32. Indicate the number of unpaired electrons in:
a.P,b. Si,c.Cr,

d.Fe,e. Kr

° Watch Video Solution

33. a. How many sub-shell are associated with n = 4?
b. How many electron will be present in the sub-shell having m, value of

—1/2forn = 4?

° Watch Video Solution

34. What is Hund's rule of maximum multiplicity ? Explain by taking

example of nitrogen.

° Watch Video Solution



https://dl.doubtnut.com/l/_rOf8Nee5suMM
https://dl.doubtnut.com/l/_YPBkmaGSlwI3
https://dl.doubtnut.com/l/_9AX7T9i3x7Wf

35. Why does in the building of an atom, the filling of 4s orbital takes

place before filling in 3d orbital ?

° Watch Video Solution

36. (a) State Pauli's exclusion principle (b) State Heisenberg's uncertaninty

principe. Give its mathematical form.

° Watch Video Solution

37. Write the values of n and | for 3p orbital.

° Watch Video Solution

38. The correct ground state electronic configuration of chromium

atom(Z=24) is :

° Watch Video Solution



https://dl.doubtnut.com/l/_9Jb1lZORZml4
https://dl.doubtnut.com/l/_efOxlccktGya
https://dl.doubtnut.com/l/_OwrbeAxl9QRb
https://dl.doubtnut.com/l/_DKs5SUEpBPfs

39. The word 'aufbau ' in German menas 'building up' . The building up of
orbitals the filling up of orbials with electrons. In the ground state of the
atoms, the orbitals are filled in order of is their increasing energies. In
unielectron species, energy is determined by 'n' but in multielectron
species, energy is determined by n + [ value .

Answer the following question on the basis of above paragraph :

(a) State Aufbau principle .

(b) Out of 4f and 5s electron orbitals, inbitals, indicate which of higher

energy ?

° Watch Video Solution

H O T S Numerical Problems

1. How many protons are present in 56 L of oxygen at N.T.Pusing O-16

isotope only ?

° Watch Video Solution



https://dl.doubtnut.com/l/_DKs5SUEpBPfs
https://dl.doubtnut.com/l/_NlrYE0v2YbLY
https://dl.doubtnut.com/l/_0MZyUaxqCVHh

2. An oxide of N has vapour density 46. Find the total number of electron

in its 92g. (N4 = Avogdro's number )

° Watch Video Solution

3. Find the number of quanta of radiations of frequency 4.67 x 10'%s 1,
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

4. One quantum is absorbed per molecule of gaseous iodine for
converting into iodine atoms. If light absorbed has wavelength of

5000A°, The energy required in kJmol ! is

° Watch Video Solution



https://dl.doubtnut.com/l/_0MZyUaxqCVHh
https://dl.doubtnut.com/l/_w1udX99f0yIo
https://dl.doubtnut.com/l/_hVwb3jmVdPem
https://dl.doubtnut.com/l/_823tVJWNCcYv
https://dl.doubtnut.com/l/_pOocdeRKV9KJ

5. 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

6. Calculate the number of photons emitted in 10 hours by a 60 sodium

lamp (X of photon = 5893A)

° Watch Video Solution

7. The wavelength of a photon is 1.4A. It collides with an electron. Its
wavelength after collision is 2.0A. Calculate the energy of the scattered

electron.

° Watch Video Solution



https://dl.doubtnut.com/l/_pOocdeRKV9KJ
https://dl.doubtnut.com/l/_AqtQPQPqaDHe
https://dl.doubtnut.com/l/_J0Rg2sFgyVh4

8. If the binding energy of electrons in a metal is 250 k) mol ~! , what is

the threshold frequency of the striking photons ?

° Watch Video Solution

9. If Ay is the threshold wavelength for photoelectric emission. A
wavelength of light falling on the surface on the surface of metal, and m

mass of electron. Then de Broglie wavelength of emitted electron is :-

° Watch Video Solution

10. For a photoelectron, the frequency is given by the expression :

1 1
v=23.3x 1015<— — —)
22 n2

If the wavelength of the electron is 6600 A.., what will be the value of n ?

o Watch Video Solution



https://dl.doubtnut.com/l/_5fYTq2ge31Bl
https://dl.doubtnut.com/l/_pZ9enkbA1HDN
https://dl.doubtnut.com/l/_gLpPjh9iRFH4

11. 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~ 8m? Which hydogen -like species does this

atomic number correspond to ?

° Watch Video Solution

12. If uncertainties in the measurement of position and momentum are

equal, then uncertainty in the measurement of velocity is

° Watch Video Solution

13. A maruti car weighing 3.0 X 103kg is moving on a highway. Its speed
can be measured with a accuracy of =+ 0.01 mile. Is Heisenberg

uncertainty principle valid?

° Watch Video Solution



https://dl.doubtnut.com/l/_MzcFfOPbh4Yg
https://dl.doubtnut.com/l/_wbRFpCBpouQi
https://dl.doubtnut.com/l/_o2NsJ6fCyB1Z

14. 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

15. The energy of an a-particle is 6.8 x 10~ !8J . What will be the wave
length associated with it ? Given

h = 6.62 x 10 3*Js, lamu = 1.67 x 10~ *"kg.

° Watch Video Solution

16. An electron beam can undergo defraction by crystals .Through what
potential should a beam of electrons be accelerated so that its

wavelength becomes equal to 1.54A

° Watch Video Solution



https://dl.doubtnut.com/l/_FNGEVWr22fvg
https://dl.doubtnut.com/l/_HsfX2dUwyjuK
https://dl.doubtnut.com/l/_PeN6EclwPVYP
https://dl.doubtnut.com/l/_F2PWBA1dVoNF

17. An electron and proton are possessing the same amount of kinetic

energy. Which of the two have greater wavelength ?

° Watch Video Solution

18. A compound of vanadium has a magnetic moment of 1.73BM. Work

out the electronic configuration of vanadium in the compound

° Watch Video Solution

Value Based Questions

1. We all know that a large number of elements exist as isotopes. The

isotopes of an element have same atomic number but different mass
numbers. The isotopes. With higher mass number are mostly radioactive
in nature. These are called radioisotopes. These isotopes have a wide
range of applications.

(i) Which isotope is used to study the kinetics of photosynthesis ?


https://dl.doubtnut.com/l/_F2PWBA1dVoNF
https://dl.doubtnut.com/l/_FrybIHPlK3h5
https://dl.doubtnut.com/l/_7Gd00rb8RG63

(ii) Name the isotope which can detect a blood clot.

(iii) Which isotope is used to detect the deformity in bones, if any ?

o Watch Video Solution

2. Neils Bohr has a major contribution towords the structure of atom. He
has given Bohr's Bury rules for the distribution of electrons in the various
shells in an atom. Apart from that, he has also introduced the concept of
ground state and excited states for an electron. But Bohr theory does
suffer from certain defects. The present picture of the atom is mainly due
to the researches carried by Heisenberg.

(i) State the Heisenberg's uncertainty principle.

(ii) Give its mathemetical form.

(iii) Why does the principle have no utility in daily life ?

o Watch Video Solution

3. The complete designation of the electrons in an atom is given with the

help of four quantum numbers. They specify the shell, sub-shell and the


https://dl.doubtnut.com/l/_7Gd00rb8RG63
https://dl.doubtnut.com/l/_Gnrmp6Pli50P
https://dl.doubtnut.com/l/_1R0uW9TKPhl0

orbital in a which a particular electron can be present.

(i) Which quantum number describes the electron spin ?

(ii) What is the significance of this quantum number ?

(iii) If the two electrons repel each other and will not be in a position to

remain in the same orbital.

° Watch Video Solution

Problems For Practice

1. There are 14 protons and 13 neutrons in the nucleus of an atom. What

is its mass number ?

o Watch Video Solution

2. Indicate the number of electrons, protons and neutrons in the element

39
HEK.

o Watch Video Solution



https://dl.doubtnut.com/l/_1R0uW9TKPhl0
https://dl.doubtnut.com/l/_7IUe3mFHnNiG
https://dl.doubtnut.com/l/_bIIVWVm2F268

3. What is common in the different isotopes of an element?

o Watch Video Solution

4. From the following nuclei, choose the isotopes and isobars :

(i) 8p + 8n, (ii) 8p +9n, (iii)18p + 22n, (iv)20p + 20n

o Watch Video Solution

5. How are the following species related ?

14 15 16
06 C’ -7 N, 08 O

o Watch Video Solution

6. Give examples of each of the following :

(i) Isotope of ‘i‘? C1T, (ii) Isobar of .‘113 Ar | (iii) Isotone of .%5 N



https://dl.doubtnut.com/l/_bIIVWVm2F268
https://dl.doubtnut.com/l/_DSfquSHMf28f
https://dl.doubtnut.com/l/_zY5BuZhbPHri
https://dl.doubtnut.com/l/_mBbVU1H64Jbk
https://dl.doubtnut.com/l/_WBQP48cwIoRd
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7. The atomic number of cation M>" is 12. How many electrons are

present in it ?

° Watch Video Solution

8.How are CI~ and S2~ ions related to each other ?

° Watch Video Solution

9. Which isotope of hydrogen is called protium ?

° Watch Video Solution

10. Which particles determine the mass of an atom ?

° Watch Video Solution



https://dl.doubtnut.com/l/_WBQP48cwIoRd
https://dl.doubtnut.com/l/_mdINpGNNFFtP
https://dl.doubtnut.com/l/_D7780wZ7SWpJ
https://dl.doubtnut.com/l/_aFi2n3SczRNw
https://dl.doubtnut.com/l/_OusfU9FKpMn8

11. The frequency of an electromagnetic radiation is 1556 kilohertz. What

is the wavelength ?

° Watch Video Solution

12. The wavelength of a violet radiation is 3.7 x 10° pm. What is its

frequency ?

° Watch Video Solution

13. What is the frequency of light with a wavelength of 480 nm

° Watch Video Solution

14. The wavelength of visible spectrum extends extends from violet (400

nm) tored (750 nm). Express the corresponding frequency ranges.

° Watch Video Solution



https://dl.doubtnut.com/l/_DS3m7jfpubi8
https://dl.doubtnut.com/l/_ZrRz0n3oE5W0
https://dl.doubtnut.com/l/_AY1rU8P0DNA0
https://dl.doubtnut.com/l/_LguA7eVttdUH

15. Calculate the Einstein when the frequency of photon is 10*° kHz.

° Watch Video Solution

16. A photon of light with wavelength 700 nm has energy E. A photon of

light of what wavelength would correspond to energy 2E ?

° Watch Video Solution

17. Calculate the frequency and wave number of radiations with

wavelength 480 nm.

° Watch Video Solution

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

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

e = l


https://dl.doubtnut.com/l/_LguA7eVttdUH
https://dl.doubtnut.com/l/_oTT7LVKwHTAr
https://dl.doubtnut.com/l/_VaxDxqPW13X6
https://dl.doubtnut.com/l/_cpHXcRU7ytsF
https://dl.doubtnut.com/l/_mDWsKq2tPjRn
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19. When a certain metal was irradiated with light of frequency
1.6 x 10'°Hz, the photoelectrons emitted had twice the kinetic energy
as photoelectrons emitted when the same metal was irradiated with light
of frequency 1.0 x 10°Hz. Calculate the threshold frequency (vy) for the

metal.

o Watch Video Solution

20. The maximum kinetic energy of the photoelectrons is found to be
6.63 x 10 1%J, when the metal is irradiated with a radiation of frequency

2 x 10'5Hz. The threshold frequency of the metal is about:

o Watch Video Solution

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

6.63 x 10 1%J, when the metal is irradiated with a radiation of frequency


https://dl.doubtnut.com/l/_mDWsKq2tPjRn
https://dl.doubtnut.com/l/_30YzPlvQb43C
https://dl.doubtnut.com/l/_yu2NtdGueKOK
https://dl.doubtnut.com/l/_Vw2R4mcQK5v6

2 x 10'5Hz. The threshold frequency of the metal is about:

° Watch Video Solution

22. Photoelectric emission is observed from a metal surface for
frequencies v; and v, incidents radiations (v; > vy). If the maximum
kinetic energy of the two electrons are in the ratio 1:2, then how is

threshold frequency (v°) experssed.

° Watch Video Solution

23. Calculate the wavelength of the radiations in nanometers emitted
when an electron in hydrogen atom jumps from third orbit to the ground

state. (Ry = 109677cm ')

° Watch Video Solution



https://dl.doubtnut.com/l/_Vw2R4mcQK5v6
https://dl.doubtnut.com/l/_QGo4xaeEpSbb
https://dl.doubtnut.com/l/_0k7QIXwY5NyY

24. The ionisation energy of hydrogen atom is 1.312 X 10%Jmol 1.
Calculate the energy required to excite an electron in a hydrogen atom

from the ground state to the first excited state.

° Watch Video Solution

25. Calculate the wavelength from the Balmer formula when ny, = 3.

° Watch Video Solution

26. lonisation energy of He ™ is 19.6 x 10~ '8 Jatom ~'. The energy of the

first stationary state (n = 1) of Li® " is.

° Watch Video Solution

27. Calculate the wavelength of photon which will be emitted when the

electron of hydrogen atom jumps from fourth shell to the first shell.


https://dl.doubtnut.com/l/_mDNktwfZzRYK
https://dl.doubtnut.com/l/_luJwlwI4xhRp
https://dl.doubtnut.com/l/_sypIma6e01fe
https://dl.doubtnut.com/l/_sbOXk7GUQjBF

lonisation energy of hydrogen atom is 1.312 x 10®hJmol ~ 1.

° Watch Video Solution

28. Calculate the first excitation energy of electron in the hydrogen atom.

° Watch Video Solution

29. The energy difference between ground state of an atom and its
excited state is 3 x 10~ 9J. What is the wavelength of photom required

for this radiation ?

° 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


https://dl.doubtnut.com/l/_sbOXk7GUQjBF
https://dl.doubtnut.com/l/_uEHzwxjPSNzr
https://dl.doubtnut.com/l/_FjcZ0rvABPHM
https://dl.doubtnut.com/l/_8ufoJBGEmcta

coresponding line in the spectrum of

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

° Watch Video Solution

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

wavelength of 2.5 x 10~ m.

° Watch Video Solution

32. The kinetic energy of a sub-atomic particle is 5.65 x 10~ ?°.J. Calculate

the frequency of the particle wave.

° Watch Video Solution

33. Calculate the wavelength associated with an electron moving with a

velocity of 103ms ~ 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_8ufoJBGEmcta
https://dl.doubtnut.com/l/_LwFp3p63m1y3
https://dl.doubtnut.com/l/_vxI0s81XUC9S
https://dl.doubtnut.com/l/_wEw1RR5xNygj

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

wavelength of 01 nm.

° Watch Video Solution

35. An electron is moving with a kinetic energy of 2.275 x 10~ %J .

Calculate its de Broglie wavelength.

° Watch Video Solution

36. calculate the mass of a photon with wavelength 3.6 A

° Watch Video Solution

37. Calculate the velocity of electron in Bohr's first orbit of hydrogen

atom. How many times does the electron go in Bohr's first orbit in one


https://dl.doubtnut.com/l/_wEw1RR5xNygj
https://dl.doubtnut.com/l/_6BX5kDfpxKGZ
https://dl.doubtnut.com/l/_UuF5v4iQc8fF
https://dl.doubtnut.com/l/_bKH5f1sQ2d87
https://dl.doubtnut.com/l/_h2WywyAm6B0N

second ?

° Watch Video Solution

38. Calculate the de Broglie wavelength of an electron moving at 1.5% of

the speed of light.

° Watch Video Solution

39. A beam of helium atoms moves with a velocity of 2 x 10*ms ~!. Find

the wavelength associated with helium atoms.

° Watch Video Solution

40. Calculate the kinetic energy of O, molecule which has wavelength of

2.5 pm.

° Watch Video Solution



https://dl.doubtnut.com/l/_h2WywyAm6B0N
https://dl.doubtnut.com/l/_oL7caSppPcjb
https://dl.doubtnut.com/l/_dnpGHdcshfdG
https://dl.doubtnut.com/l/_c0ChW8CQigM7
https://dl.doubtnut.com/l/_FW9PRVfrvnYz

41. Calculate the wavelength of 100 kg rocket moving with a velocity of

300 km per hour.

° Watch Video Solution

42. The wavelength associated with an electron accelerated through a

potential difference of 100V is nearly

° Watch Video Solution

43. The mass of electron is 9.11 x 10 3'kg. Calculate the uncertainty in
its velocity if the uncertainty in position is the uncertainty in position is

of the order of =10pm. (h = 6.6 x 10~ *'kgm®s~!).

° Watch Video Solution



https://dl.doubtnut.com/l/_FW9PRVfrvnYz
https://dl.doubtnut.com/l/_o9iL7pMZMOWE
https://dl.doubtnut.com/l/_7D3bQmcJl4EZ

44. An electron has a speed of 500m s~ ! with uncertainty of 0.02% .

What is the uncertainty in locating its position ?

° Watch Video Solution

45, Calculate the product of uncertainty in displacement and velocity for
an electron of masss 9.1 x 10 3kg according to Heisenberg's

uncertainty principle.

° Watch Video Solution

46. what will be uncertainty in the velocity of an electron if it is located

within 5 x 10 °A...?

° Watch Video Solution



https://dl.doubtnut.com/l/_bWpVOnjDR3Fh
https://dl.doubtnut.com/l/_7repmstJE76u
https://dl.doubtnut.com/l/_qD11vRqslaET

47. The correctness of velocity of an electron moving with velocity
50ms ! is 0.005% . The accuracy with which its position can be

measured will be

° Watch Video Solution

48. A cricket ball weighing 100 g is located within 1 nm. What is the

uncertainty in the velocity ?

° Watch Video Solution

49. Calculate the uncertainty in the velocity of a particle of mass
1.1 x 10~ %" kg if the uncertainty in the uncertainty in its position is

3 x 10 %em.

° Watch Video Solution



https://dl.doubtnut.com/l/_sU2EFWAm0n4J
https://dl.doubtnut.com/l/_wHgP7DwPMcAt
https://dl.doubtnut.com/l/_ZvLDqyLgH8EL

50. Calculate the uncertainty in the position of an electron if the

uncertainty in its velocity is 5.77 x 10°ms L.

° Watch Video Solution

51. State whether the following sets of quantum numbers can be allowed
or not:

n=31l=2m = —1s= +1/2

° Watch Video Solution

52. What is the maximum number of orbitals in any energy level ?

° Watch Video Solution

53. Describe the orbital withn = 4andl =0

° Watch Video Solution



https://dl.doubtnut.com/l/_1RXIaq7LBaWt
https://dl.doubtnut.com/l/_247rUBHnhJIS
https://dl.doubtnut.com/l/_Zx6GVKnYjUJw
https://dl.doubtnut.com/l/_HFrGSwwuiRUF

54. Write the values of all the quantum numbers of the electron with 252

configuration.

o Watch Video Solution

55. Can we designate an orbital as 2d ?

o Watch Video Solution

56. An atomic orbital has n = 3, what are the possible values of [ ?

o Watch Video Solution

57. Which shell would be the first to have g sub-shell ?

o Watch Video Solution



https://dl.doubtnut.com/l/_HFrGSwwuiRUF
https://dl.doubtnut.com/l/_OEoI0ZmXopYx
https://dl.doubtnut.com/l/_au2ByJJTZWQW
https://dl.doubtnut.com/l/_x8IL4sBtkIUs
https://dl.doubtnut.com/l/_zFgZpNEDG4RK
https://dl.doubtnut.com/l/_dOCKjAurhjEV

58. List all the values of [ and m; forn = 2.

o Watch Video Solution

59. List the values of l and m; forn = 1.

o Watch Video Solution

60. If a quantum number [ has value of 2, what are the permitted values

of quantum number 'm; " ?

o Watch Video Solution

61. What are the values of n and | for 4d orbitals ?

o Watch Video Solution



https://dl.doubtnut.com/l/_dOCKjAurhjEV
https://dl.doubtnut.com/l/_omcmwoG6nis7
https://dl.doubtnut.com/l/_s2l3NEyRCLfu
https://dl.doubtnut.com/l/_zhvCGtgrFUwq

62. What is the orbital angular momentum of an electron in 2s orbital ?

° Watch Video Solution

63. What is the orbital angular momentum for an electron in d orbital ?

° Watch Video Solution

64. Compute the number of subshells for M-shell.

° Watch Video Solution

65. Which of the following represent ground state configurations and
which are excited state configurations.

(i) 1s2, 2s22p* , (ii) 1s%2s22p53s13p" | (iii) 1522522p%35%3p".

° Watch Video Solution



https://dl.doubtnut.com/l/_BZaCuaCeWEC0
https://dl.doubtnut.com/l/_Sl8qXnDTqQzq
https://dl.doubtnut.com/l/_cMbzHk2BID8z
https://dl.doubtnut.com/l/_PFS4hCuBesMM
https://dl.doubtnut.com/l/_UnGEhJeQRXCV

66. Write the values of all the four quantum numbers for the last electron

in case of K (Z=19).

° Watch Video Solution

67. Name the elements indicated by the following configurations :
() 1s%2s%2p°, (i) 15%25%2p°3s%3p%3d%4s® , (iii)1s%2s%2p%3s% , (iv)

1522322p63s23p4

° Watch Video Solution

68. A p-sub-shell which consists of px, py and pz orbitals contains only one
electron. In which one of these three orbitals should the electron be

located ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UnGEhJeQRXCV
https://dl.doubtnut.com/l/_Kyh5qVGVSK0a
https://dl.doubtnut.com/l/_DYPyQZt0V1cJ

69. Write the electronic configuration of C'I ~ ion. To which configuration

does it resemble?

° Watch Video Solution

70. Write the electronic configuration of the elements

(i)..})9 F, (ii) .:fg Ar , (iii) i’% S

Point out the element with (a) Maximum nuclear charge ,(b) Minimum
number of neutrons , (c) Maximum mass number. , (d) Maximum number

of unpaired electrons.

° Watch Video Solution

Multiple Choice Questions Type |

1. Which of the following conclusions couldnot be derived from

Rutehrford's a-paticle scattering experiment?


https://dl.doubtnut.com/l/_qZ1ILYeOU6fW
https://dl.doubtnut.com/l/_oYGuW2gfSPrH
https://dl.doubtnut.com/l/_IZMHnbEshas4

A. Most of the space in the atom is empty.

B. The radius of the atom is about 10~ %m while that of nucleus is
10 Pm.

C. Electrons move in a circular path of fixed energy called orbits.

D. Electrons and the nucleus are held together by electrostatic forces

of attraction.

Answer: C

° Watch Video Solution

2. Which of the following options does not represent ground state

electronic configuration of an atom?
A. 1522522p°3523p53d845>
B. 15%25%2p53523p%3d° 45>

C. 15%25%2p°35%3p%3d 04!


https://dl.doubtnut.com/l/_IZMHnbEshas4
https://dl.doubtnut.com/l/_7d6zKBENJud0

D. 15225%2p°35%3p%3d°4s*

Answer: B

° Watch Video Solution

3.The probability density plots of 1s and 2s orbitals are given in figure.

R 28

The density of dots in a region represetns the probability density of
finding electrons in the region. On the basis of above diagram which of

the following statements is incorrect?

A. 1s and 2s orbitals are spherical in shape.


https://dl.doubtnut.com/l/_7d6zKBENJud0
https://dl.doubtnut.com/l/_cdydihkqNtDD

B.The probability of finding the electron is maximum near the

nucleus.

C. The probability of finding the electron at a given distance is equal

in all directions.

D.The probability density of electrons for 2s orbital decreases

uniformly as distance from the nucleus increases.

Answer: D

o Watch Video Solution

4. Which of the following statement is not correct about the

characterstics of cathode rays

A. They start from the cathode and move towards the anode.

B. They travel in straight line in the absence of an external electrical or

magnetic field.


https://dl.doubtnut.com/l/_cdydihkqNtDD
https://dl.doubtnut.com/l/_1Dc9YysIcuBo

C. Characteristics of cathode rays do not depend upon the material of

electrodes in cathode ray tube.

D. Characteristics of cathode rays depend upon the nature of gas

present in the cathode ray tube.

Answer: D

o Watch Video Solution

5. Which of the following statements about the electron is incorrect?

A. It is a nagatively charged particle.

B. The mass of electron is equal to the mass of neutron.

C. It is a basic constituent of all atoms.

D. It is a constituent of cathode rays.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1Dc9YysIcuBo
https://dl.doubtnut.com/l/_5hYrTUcWVbxD

6. Which of the following properties of atom could be explained correctly

by Thomson model of atom?

A. Overall neutrality of atom.

B. Spectra of hydorgen atom.

C. Position of electrons, protons and neutrons in atom.

D. Stability of atom.

Answer: A

° Watch Video Solution

7. Two atoms are said to be isobars is

A. they have same atomic number but different mass number.

B.they have same number of electrons but different number of

neutrons.


https://dl.doubtnut.com/l/_5hYrTUcWVbxD
https://dl.doubtnut.com/l/_7Fk9Cts9ZQ56
https://dl.doubtnut.com/l/_s9FJfaxdypLL

C.they have same number of neutrons but different number of

electrons.

D.Sum of the number of protons and neutrons is same but the

number of protons is different.

Answer: D

o Watch Video Solution

8. The number of nodes in 3p orbital

A3

B.4

C.2

D.1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_s9FJfaxdypLL
https://dl.doubtnut.com/l/_n2AUPPprIRul

9. Number of angular nodes for 4d orbtial is.........

A 4
B.3
C.2

D.1

Answer: C

o Watch Video Solution

10. Which of the following is responsible to rule out the existence of

definite paths or trajectories of electrons?

A. Pauli's exclusion principle
B. Heisenberg's uncertainty principle.

C. Hund's rule of maximum multiplicity.


https://dl.doubtnut.com/l/_n2AUPPprIRul
https://dl.doubtnut.com/l/_7leQMbA0BoEf
https://dl.doubtnut.com/l/_owI4JVbIFNaU

D. Aufbau principle.

Answer: B

° Watch Video Solution

11. Total number of orbitals associated with thrid shell will be.....

A2

B.4

C.9

D.3

Answer: C

° Watch Video Solution

12. Orbital angular momentum depends on ...


https://dl.doubtnut.com/l/_owI4JVbIFNaU
https://dl.doubtnut.com/l/_wOGztaR42uG1
https://dl.doubtnut.com/l/_2l9dsTTEFac4

Al

B.nand |

C.nand m

D.m ands.

Answer: A

o Watch Video Solution

13. Chlorine exists in two isotopic forms Cl — 37 and Cl-35 but its atomic

mass is 35.5. this indicates the ratio of CI-37 and CI-35 is appromimately

Al:2

B.1:1

C.1:3

D.3:1

Answer: C



https://dl.doubtnut.com/l/_2l9dsTTEFac4
https://dl.doubtnut.com/l/_wTw5uyogICIC

| ° Watch Video Solution

14. Which one of the following pairs of ions have the same electronic

configuration?

ACr3t Fe3t
B.Fel™, Mn?*
C.Fe3t,Co®"

D.S3t, Ccr3t

Answer: B

° Watch Video Solution

15. For the electrons of oxygen atom, which of the following statemetns

correct?


https://dl.doubtnut.com/l/_wTw5uyogICIC
https://dl.doubtnut.com/l/_oGYRQHrVpvyw
https://dl.doubtnut.com/l/_k31dPitDQ2ro

A. Z for an electron in a 2s orbital is the same as Z. for an electron

in a 2p orbital.

B. An electron in the 2s orbital has the same energy as an electron in

the 2p orbital.

C. Z for an electron in 1s orbital is the same as Z.gfor an electron in

a 2s orbital.

D.The two electrons present in the 2s orbital have spin quantum

numbers m, but of opposite sign.

Answer: D

o Watch Video Solution

16. It travelling at same speeds, whichof the following mater waves have

the shortest wavelength?

A. Electron


https://dl.doubtnut.com/l/_k31dPitDQ2ro
https://dl.doubtnut.com/l/_uZ1ap0uwoo0S

B. Alpha particle (He2 + )
C. Neutron

D. Proton

Answer: B

° Watch Video Solution

17. Identify the paris which are not of isotopes?
12 13
A X, Y
35 37
B..;» X, .17 Y
14 14
C- 06 X’ -7 Y

8 8
D.5X,8Y.

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_uZ1ap0uwoo0S
https://dl.doubtnut.com/l/_EmV3W8WGtDDm
https://dl.doubtnut.com/l/_DDyHejUZ3Vou

18. Out of the folowing paris of electorns, identify the pairs of electrons

present in degenrate orbitals.

. 1
A(in=31=2,m = —2,m, = -3
.. 1
(iin=3,1=2,m = —1,m, = -3
. 1
B' (7/)7’1, = 37l - 1’ ml - ]-7 ms - + E
.. 1
(it)n=3,1l=2,m; =1, m, = +§
. 1
Cin=41l=1,m; =1,m, = + 5
. 1
(iln=3,1=2,m; =1, m, = _|_§
. 1
D.(i)n = 3,1 = 2,m = +2,m, = 3
.. 1
('Lz)n:3al:2,ml: +2,mg = +§

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_DDyHejUZ3Vou

19. Which of the following sets of quantum numbers are correct?

nilmnilm
n [ my
A.
(a) 1 1 +2
B n [ my
() 2 1 +1
nl my
C.
(c) 3 2 —2
n [ my
D.
(d) 3 4 —2
Answer: B::C

o Watch Video Solution

20. In which of the following pairs, the ions are iso-electronic ?

A.Na™t, Mg**
B.APT,0"
C.Nat,0%"

D.N3~,Cl™


https://dl.doubtnut.com/l/_X5iUtCBPsXcg
https://dl.doubtnut.com/l/_sA5M9m86Zccu

Answer: A::C

o Watch Video Solution

21. Which of the following statements concerning the quantum numbers

are correct?

A. Angular quantum number determines the three dimensional shape

of the orbital.

B. The principal quantum number determines the orientation and

energy of the orbital.

C. Magnetic quantum number determines the size of the orbital.

D. Spin quantum number of an electron determines the orientation of

the spin of electron relative to the chosen axis.

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_sA5M9m86Zccu
https://dl.doubtnut.com/l/_pFSiV0GPFPce

22. Match the following species with their corresponding ground state

electronic configuration.

Atom/lon Electronic configuration
(a) Cu (i) 1s%2522p®35%3p33d*°
(b) cu?* (i) 1s%2s22p®3s23p93d104s2
c) Zn’* i) 1s%2s%2p53s?3p53d'%4s’
(c) p'3s”3p
(d) cr®t (iv) 1s%2522p%35%3p93d°

(v) 1s22s22p%3523p®3d3

o Watch Video Solution

23. Match the quantum numbers with the information provided by these.

Quantum number Information provided
(a) Principal quantum number (i)  orientation of the orbital
(b) Azimuthal quantum number (ii) energy and size of orbital
(c) Magnetic quantum number  (iii) spin of electron
(d) Spin quantum number (iv) Shape of the orbital

o Watch Video Solution



https://dl.doubtnut.com/l/_GdwyrwzYfmdh
https://dl.doubtnut.com/l/_Z11u8DgiKbzJ

24. Match the following rules with their statement :

Rules Statements
(a) Hund’s Rule (i) Notwo electrons in an atom can hax
(b) Aufbau Principle (ii) Half-filled and completely filled orb
(c) Pauli Exclusion Principle (iii) Pairing of electrons in the orbitals t
(d) Heisenberg’s Uncertainty (iv) It is impossible to determine the ex:

(v) Inthe ground state of atoms, orbita

o Watch Video Solution

25. Match the following :

i) v=10"—10*Hz
ii) v =10"Hz

iii) v = 10'%Hz

iv) v = 10"Hz

(a) X-rays (
(b) UV (
(c) Longradio waves (
( (

d) Microwave

o Watch Video Solution



https://dl.doubtnut.com/l/_64vnaqbyFTYE
https://dl.doubtnut.com/l/_oYw39kFJBwdz

26. Match the following :

(a) Photon (i)  valueis 4 for N-shell

(b) Electron (ii) Probability density

(c) «? (iii) Always negative value

(d) Principal quantum number n  (iv) Exhibits both momentum and

o Watch Video Solution

27. Match species given in Column | with the electronic configuration

given in Column Il.

Column I Column IT
cr (i) [Ar]3d84s"
Fe* ™ (ii) [Ar]3d04s!
Ni2+ (iii) [Ar]3d54s"
(
(

N N N N
CRICEO
N—

Cu iv) [Ar]|3d°4s!
v) [Ar]3d®4s?

° Watch Video Solution

28. Assertion(A): All isotopes of a given element show the same type of

chemical behaviour.


https://dl.doubtnut.com/l/_1jXo6ugqvEMC
https://dl.doubtnut.com/l/_8y8toD5sBvt7
https://dl.doubtnut.com/l/_GbpYkUjY5mvI

Reason(R) The chemical properties of an atom are controlled by the
numb er of electron s in the atom.
A.Both Aand R are true and R is the correct explanation of A.
B. Both A and R are true but R is not the correct explanation of A.
C.Ais true but R is false.

D. Both A and R are false.

Answer: A

° Watch Video Solution

29. Assertion(A) Black body is an ideal body that emits and absorbs

radiations of all frequencies.
Reason(R) The frequency of radiation emitted by a body goes from a
lower frequency to higher frequency with an increase in temperature.

A.Both Aand R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.


https://dl.doubtnut.com/l/_GbpYkUjY5mvI
https://dl.doubtnut.com/l/_pEUgDbUpyEf4

C.Ais true but R is false.

D.Both A and R are false.

Answer: B

o Watch Video Solution

30. Assertion (A) It is impossible to determine the exact position and

exact momentum of an electron simultaneously.

Reason (R) The path of an electron in an atom is clearly defiened.

A.Both A and R are true and R is the correct explanation of A.

B.Both A and R are true but R is not the correct explanation of A.

C.Ais true but R is false.

D.Both A and R are false.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_pEUgDbUpyEf4
https://dl.doubtnut.com/l/_MMbiJZSg8e6D

Multiple Choice Questions Mcqs

1. The most abundant isotope of hydrogen is :

A. Hydrogen ion

B. Protium

C. Deuterium

D. Tritium.

Answer: D

° Watch Video Solution

2.The values of quantum numbers for 2p orbitals are :

A.n=1,1=2

B.n=1,[=0


https://dl.doubtnut.com/l/_MMbiJZSg8e6D
https://dl.doubtnut.com/l/_aZzfIl5jlIGW
https://dl.doubtnut.com/l/_MAWTEsvOCQEe

C.n=2,1=1

D.n=2,1=0

Answer: C

o Watch Video Solution

3. The correct set of quantum numbers for 4d-electrons is

A 4,3,2,+1/2

B.4,2,1,0

C.4,3,-2,+1/2

D.4,2,1,-1/2.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_MAWTEsvOCQEe
https://dl.doubtnut.com/l/_58St4mEt7B7K

4.The shape of the orbital is determined by

A. spin quantum number

B. magnetic quantum number

C. azimuthal quantum number

D. principal quantum number.

Answer: C

o Watch Video Solution

5. Which of the following postutales does not belong 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 the nucleus=centrifugal force

D. The energy changes are taking place continuously.


https://dl.doubtnut.com/l/_AShd6taQGQxQ
https://dl.doubtnut.com/l/_RrRhGEI3CzAd

Answer: D

° Watch Video Solution

6. An element with atomic number 20 will be placed in which period of

the periodic table

A. 5th

B. 4th

C.3rd

D. 2nd.

Answer: B

° Watch Video Solution

7.Which of the following statement about proton is correct?


https://dl.doubtnut.com/l/_RrRhGEI3CzAd
https://dl.doubtnut.com/l/_YS1jDB8vZ7Qk
https://dl.doubtnut.com/l/_YJXJNzmkzeUO

A. It is a nucleus of deuterium

B. It is an ionised hydrogen molecule

C.Itis an ionised hydrogen atom

D. It is an a-particle.

Answer: C

o Watch Video Solution

8.The radiation having maximum wave length is

A. ultraviolet

B. radiowave

C. X-ray

D. infra-red

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YJXJNzmkzeUO
https://dl.doubtnut.com/l/_tl2tUA9BfBhu

9.If the uncertainty in the position of an electron is zero the nucertainty

in its momentum be

A.zero
B. < h/4m
C. > h/4r

D. infinite

Answer: D

o Watch Video Solution

10. Which electronic level would allow the hydrogen atom to absorbs a

photon but not to emit a photon

A. 1s and 2s orbitals are spherical in shape.

B. 2s


https://dl.doubtnut.com/l/_tl2tUA9BfBhu
https://dl.doubtnut.com/l/_ntQWyyZVN2wh
https://dl.doubtnut.com/l/_P6IgYH93Slkm

C.3s

D. 4s

Answer: A

o Watch Video Solution

11. Any p- orbital can accomedate upto:

A. four electrons

B. two electrons with parallel spin

C.six electrons

D. two electrons with opposite spins.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_P6IgYH93Slkm
https://dl.doubtnut.com/l/_wEVk0gEdYBC2

1. What are cathode rays ?

° Watch Video Solution

2.what is the e/m value of an electron?

° Watch Video Solution

3. What is the value of mass and charge on the proton ?

° Watch Video Solution

4. Who discovered neutron?

° Watch Video Solution



https://dl.doubtnut.com/l/_N5ICbjSrsMYy
https://dl.doubtnut.com/l/_L1UN2K4WvBet
https://dl.doubtnut.com/l/_zDR6u1kwr52T
https://dl.doubtnut.com/l/_GtNQgHIUyTFd

5. How many times is an atom bigger than the nucleus ?

o Watch Video Solution

6. When is no. of protons and electrons same in an atom ?

o Watch Video Solution

7. Define atomic number.

o Watch Video Solution

8. An anion M3~ had 18 electrons , what is its atomic number ?

o Watch Video Solution

9. What is common in the (i) isobars (ii) isotones ?


https://dl.doubtnut.com/l/_Rk6V5zTsX7ZL
https://dl.doubtnut.com/l/_MZSE3sprKiQ1
https://dl.doubtnut.com/l/_oVScJLkymLQ4
https://dl.doubtnut.com/l/_1tFZKhwhwv3m
https://dl.doubtnut.com/l/_0BuhpSfTL3OM

° Watch Video Solution

10. How does a neutron differ from proton ?

° Watch Video Solution

11. Total charge on one mole of monovalent ion is equal to

° Watch Video Solution

12. How many neutrons are present in .13 Ca ?

° Watch Video Solution

13. What is the nature of particles which constitute positive rays ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0BuhpSfTL3OM
https://dl.doubtnut.com/l/_M88UIBMe4b2v
https://dl.doubtnut.com/l/_IsUU5FvJUIVE
https://dl.doubtnut.com/l/_fL9PxltsuRHu
https://dl.doubtnut.com/l/_e5PjBdRZNRlT
https://dl.doubtnut.com/l/_6Z5VOQv65nYZ

14. Are mass number and atomic number of an element same in all

respects ?

° Watch Video Solution

15. Do isotopes of an element possess different chemical properties ?

° Watch Video Solution

16. Name the three fundamental particles in an atom. Write the values of

their mass numbers and atomic numbers.

° Watch Video Solution

17. Why is an electron called universal particle ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6Z5VOQv65nYZ
https://dl.doubtnut.com/l/_MyGzQzSruAzl
https://dl.doubtnut.com/l/_8GTsFpj4ld2H
https://dl.doubtnut.com/l/_1sMRA24GqFiv
https://dl.doubtnut.com/l/_Yn9XaHUZnGvx

18. Enlist four properties of cathode rays.

° Watch Video Solution

19. Define atomic number of an element. How is it related to the mass

number ?

° Watch Video Solution

20. Define a neutron. Mention its mass and charge.

° Watch Video Solution

21. How are the following species related ?

14 15 16
-6 C’ -7 N, 08 O

° Watch Video Solution



https://dl.doubtnut.com/l/_Yn9XaHUZnGvx
https://dl.doubtnut.com/l/_4yyB1e2lyAXQ
https://dl.doubtnut.com/l/_JqGLd3aIXBKw
https://dl.doubtnut.com/l/_vaa6L2O0SrgB
https://dl.doubtnut.com/l/_GPa7xzMC90Y0

22. What are electromagnetic radiations ? Name two such radiations.

° Watch Video Solution

23. What is the common velocity of all electromagnetic waves ?

° Watch Video Solution

24. Define wave length. What is its S.I. unit ?

° Watch Video Solution

25. How are frequency and wavelength related to each other ?

° Watch Video Solution



https://dl.doubtnut.com/l/_GPa7xzMC90Y0
https://dl.doubtnut.com/l/_XzR66C9HPusm
https://dl.doubtnut.com/l/_P4AlUM1Wgj1E
https://dl.doubtnut.com/l/_rLcYOKjf95Wi

26. Arrrange the following electromagnetic waves in the order of their
increasing wavelength:
(@) y-rays (b) microwaves.

(c) x-rays (d) Radiowaves.

° Watch Video Solution

27. Which of the following are not electro magnetic waves :
(i) a-rays (i) B-rays
(iii) A-rays (iv) cosmic rays

(v) radio waves (vi) sound waves ?

° Watch Video Solution

28. Define wave length , frequency and wave number. How is frequency

related to wave number ?

° Watch Video Solution



https://dl.doubtnut.com/l/_sJRy77TN7Wp6
https://dl.doubtnut.com/l/_HUwV1e5zjTTE
https://dl.doubtnut.com/l/_SQ9OmGpZ1OkL

29. What is the wavelength of a radiowave with frequency of 1200 kHz ?

° Watch Video Solution

30. Compare the energies of the two radiations with wavelength 6000 A...

and 4000 A....

° Watch Video Solution

31. Enlist the main limitations of the Bohr's theory.

° Watch Video Solution

Competitive Examinations

1. For which of the following set of quantum numbers, an electron will

have the highest energy ?


https://dl.doubtnut.com/l/_fVCOWP1b5jH4
https://dl.doubtnut.com/l/_EhUGq1PvBUin
https://dl.doubtnut.com/l/_NNcSof8pNquM
https://dl.doubtnut.com/l/_hSsAFjyFLNPu

A.3,2,+1,+1/2

B.4,2,-1,+1/2

C.4,1,0,-1/2

D.5,0,0,+1/2

Answer: B

o Watch Video Solution

2. Which one of the following pairs of atoms/atom-ion have identical

ground state configuration?

A Li* and He™

B.Cl and Ar

C.Naand K

D.F " and Ne

Answer: B



https://dl.doubtnut.com/l/_hSsAFjyFLNPu
https://dl.doubtnut.com/l/_2P5YE3Op6vNi

| ° Watch Video Solution

3. g sub-shell is characterised by :

A. |=5
B.I=3
C.l1=4
D. =5
Answer: C

° Watch Video Solution

4. Derive an expression for the de Broglie relationship.

A— =0p
muv

B A——
muv

A=
mp


https://dl.doubtnut.com/l/_2P5YE3Op6vNi
https://dl.doubtnut.com/l/_qG4xfor8Fr6B
https://dl.doubtnut.com/l/_BVTJeuQkHXL6

D.)\mz2
b

Answer: B

° Watch Video Solution

5. The number of spherical nodes for 4d orbital is :

A. zero

B.one

C.two

D. three

Answer: B

° Watch Video Solution

6. The configuration 1s22s22p°3s' shows


https://dl.doubtnut.com/l/_BVTJeuQkHXL6
https://dl.doubtnut.com/l/_PotTtFsNSHte
https://dl.doubtnut.com/l/_RD0fXNO5QXMm

A. ground state of fluorine
B. excited state of fluorine
C. excited state of neon

D. excited state of O, ion

Answer: C

o Watch Video Solution

7. The electronic configuration of Cu?ion is :
A. [Ar]4s'3d®
B. [Ar]4s?3d " 4p'
C.[Ar)4s'3d*°

D. [Ar]3d°®

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_RD0fXNO5QXMm
https://dl.doubtnut.com/l/_cUNz9wMKUa2U

8. Which of the following orbitals have a dumb bell shape?

B.p

C.d

D.f

Answer: B

° Watch Video Solution

9. The total number of orbitals in a shell having principal quantum n is

A. 2n

C.2n?


https://dl.doubtnut.com/l/_cUNz9wMKUa2U
https://dl.doubtnut.com/l/_My3dAQkBuGOi
https://dl.doubtnut.com/l/_UtGaGtjVfJKm

D. (n+1)

Answer: B

° Watch Video Solution

10. Bohr's radius for the H-atom (n =1) is approximately 0.53 A.... The radius
of the first excited state (n=2) is :

A.013A..

B.1.06 A...

C.4.77A..

D.212 A...

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_UtGaGtjVfJKm
https://dl.doubtnut.com/l/_SSe3GsmT8lKR

11. The species which is not paramagnetic among the following is

ACl™

B. Be ™

C.Ne2™

D.As™

Answer: A

o Watch Video Solution

12 What is the wavelength of light . Given energy
=3.03x 1077, h = 6.6 x 1073*JS, c = 3.0 x 10°m /s?

A.6.54 nm

B. 654 nm

C.0.654 nm

D.654 nm


https://dl.doubtnut.com/l/_GUAUS4mg4Vao
https://dl.doubtnut.com/l/_iC65EfhIYU3y

Answer: B

° Watch Video Solution

13. The following quantum numbers are possible for how many orbitals

(s)n =3,l=2,m = + 27

A1l
B.2
C.3

D.4

Answer: A

° Watch Video Solution

14. Azimuthal quantum number defines.



https://dl.doubtnut.com/l/_iC65EfhIYU3y
https://dl.doubtnut.com/l/_svEg9GPdGZo1
https://dl.doubtnut.com/l/_c5lYqoZd82At

A. e/m ratio of electron

B. spin of electron

C. angular momentum of electron

D. magnetic momentum of electron .

Answer: C

o Watch Video Solution

15. The correct orders of increasing energy of atomic orbitals is

A bp < 4f < 6s < bd

B.5p < 6s < 4f < 5d

C.4f < bp < 5d < 6s

D.5p < 5d < 4f < 6s.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_c5lYqoZd82At
https://dl.doubtnut.com/l/_JQBuTR4VwyfQ

16. Isoelectronic species are :

AF~—, 0%
B.F ,0
CF,0"
D.F~—,0%".
Answer: A

° Watch Video Solution

17. Quantum numbers n=2, |=1 represent :

A. 1s orbital
B. 2s orbital

C. 2p orbital


https://dl.doubtnut.com/l/_JQBuTR4VwyfQ
https://dl.doubtnut.com/l/_AUN8TXelrGRC
https://dl.doubtnut.com/l/_Z3OLd7jn1E5v

D. 3d orbital

Answer: C

° Watch Video Solution

18. The quantum numbers 'm' of a free gaseous atom is associated with :

A. The effective volume of the orbital

B. The shape of the orbital

C. The spatial orientation of the orbital.

D. The energy of the orbital in the absence of the magnetic field.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Z3OLd7jn1E5v
https://dl.doubtnut.com/l/_s46hx79NG2yD

19. The value of Planck's constant is 6.63 x 10~ 3*Js. The velocity of light
is 3.0 x 10%ms~'. Which value is closest to the wavelength in
nanometers of a quantum of light with frequency 8 x 10'°s ~!?

A2x 10" %

B.5 x 10 '8

C.4 x 10'

D.3 x 107

Answer: C

o Watch Video Solution

20. For principal quantum number, n = 4, the toal number of orbitals

having I =3 is

A3

B.7


https://dl.doubtnut.com/l/_z31sa8gkYnyw
https://dl.doubtnut.com/l/_GsoQhd2AcBiB

C.5

D.9

Answer: B

° Watch Video Solution

21. The energy of second Bohr orbit of the hydrogen atom is
—328kJmol 1, hence the energy of fourth Bohr orbit would be.

A —4lkJmol "

B. —82kJmol

C. —164kJmol ~'

D. —1312kJmol ~ !

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GsoQhd2AcBiB
https://dl.doubtnut.com/l/_5ZmeJqjIPk3p
https://dl.doubtnut.com/l/_YP8UIu589wWF

22.The orientation of an atomic orbital is governed by :

A. Principal quantum number

B. Azimuthal quantum number

C. Spin quantum number

D. Magnetic quantum number.

Answer: D

o Watch Video Solution

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

the quantum numbers n = 4, m; = + 17

A 4

B.15

C.3

D.6


https://dl.doubtnut.com/l/_YP8UIu589wWF
https://dl.doubtnut.com/l/_TCVtRAVQ3xj5

Answer: D

o Watch Video Solution

24. Consider the following sets of quantum numbers.

Which of the following sets of quantum number is not possible ?

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

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

C. (i) and (iii)

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

Answer: B


https://dl.doubtnut.com/l/_TCVtRAVQ3xj5
https://dl.doubtnut.com/l/_x38E2tUDMkqG

o Watch Video Solution

25. The measurement of the electron position is associated with an
uncertainty in momentum, which is equal to 1 x 10 *®gems 1. The
uncertainty in electron velocity is (mass of an electron is 9 x 10~ %g)

A1 x 10%cms !

B.1 x 10 ems !

C.1x 10%ms~?

D.1 x 10%cms !

Answer: C

o Watch Video Solution

26. Which one of the following ions has electronic configuration [Ar]3d°

? (At. Nos. Mn = 25, Fe = 26, Co = 27, Ni = 28)


https://dl.doubtnut.com/l/_x38E2tUDMkqG
https://dl.doubtnut.com/l/_z2jU8JPN3U8V
https://dl.doubtnut.com/l/_zpjduWj93O3L

A Ni?t

B. Mn®*

C.Fedt

D.Co**

Answer: D

o Watch Video Solution

27. Deuterium nucleus contains :

A lp+ 1n

B.2p + On

C.lp+pe~

D.2p + 2n

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zpjduWj93O3L
https://dl.doubtnut.com/l/_abKgdGrA6NyA

28.The line spectrum of He ™ ion will resemble that of :

A. Hydrogen atom
B. Li Tion
C. Helium atom

D. Lithium atom

Answer: A

o Watch Video Solution

29. Maximum number of electrons in a sub-shell with = 3andn = 4 is.

A 14

B.16

C.10


https://dl.doubtnut.com/l/_abKgdGrA6NyA
https://dl.doubtnut.com/l/_kpnqKbXOPAdZ
https://dl.doubtnut.com/l/_u2012zwXdxai

D.12

Answer: A

° Watch Video Solution

30. Correct set of four quantum numbers for the valence (outermost)
electron of rubidium (Z = 37) is

A.51,1,+1/2

B.6,0,0,+1//2

C.5,0,0,+1/2

D.5,1,0,+1/2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_u2012zwXdxai
https://dl.doubtnut.com/l/_XFrKznPdDUVy

31. The orbital angular momentum of a p-electron is given as :

h
A ——
\/§7r

_h
B. V3o

3 h

2

_h
D. /65—

Answer: A

o Watch Video Solution

32. What is the maximum number of electrons that can be associated

with a following set of quantum numbers ?
(n=3,l=1and m= —1).

A2

B.10

C.6


https://dl.doubtnut.com/l/_urPCixrESgs5
https://dl.doubtnut.com/l/_sqZfJnWfF1zs

D.4

Answer: A

o Watch Video Solution

Z2
33. Based on equation FE = —2.178 x 10_18J<—2>, certain
n

conclusions are written. Which of them is not correct ?

A.For n =1, the electron has a more negative energy than it does for
n=6 which means that the electron is more loosely bound in the
smallest allowed orbit.

B. The negative sign in equation simply means that the energy of
electron bound to the nucleus is lower than it would be if the
electrons were at the infinite distance from the nucleus.

C. Larger the value of n, the larger is the orbit radius.


https://dl.doubtnut.com/l/_sqZfJnWfF1zs
https://dl.doubtnut.com/l/_3tDEFl7H0NiH

D. Equation can be used to calculate the change in energy when the

electron changes orbit.

Answer: A

° Watch Video Solution

34. The value of Planck's constant is 6.63 x 10 ~2*Js. The speed of light is
3 x 10'"nms~'. Which value is the closed to the wavelength in
nanometers of a quantum of light with frequency 6 x 10"s~1?

A 75

B.10

C. 25

D. 50

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_3tDEFl7H0NiH
https://dl.doubtnut.com/l/_OZny5QCC4XxI

35. Be? " is iso electronic with which of the following ions ?

AHT
B.Li"
C.Na™

D. Mg*"

Answer: B

o Watch Video Solution

36. The number of d-electrons in F62+(Z=26) is not equal to the number
of electrons in which one of the following ?

A. d-electrons in Fe (Z=26)

B. p-electrons in Ne (Z=10)

C. s-electrons in Mg(Z=12)


https://dl.doubtnut.com/l/_OZny5QCC4XxI
https://dl.doubtnut.com/l/_kiKwmOkiLqZk
https://dl.doubtnut.com/l/_gKGy2PN7s3dY

D. p-electrons in Cl(Z=17)

Answer: D

° Watch Video Solution

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

A e

B. s

C.leo

D. [

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gKGy2PN7s3dY
https://dl.doubtnut.com/l/_ukSb62AeCkNA

38. Gadolinium belongsd to 4f series. It's atomic number is 64. which of
the following is the correct electronic configuration of gadolinium ?

A. [Xe]4f%5s!

B.[Xe]4f 5d 65>

C.[Xe]4f%5d%6s>

D. [Xe]4f%6d>

Answer: B

o Watch Video Solution

39. Which is the correct order of increasing energy of the listed orbitals in

the atom of titanium ? (At. No.Z = 22)

A.4s 3s 3p 3d

B.3s 3p 3d 4s

C.3s 3p 4s 3d


https://dl.doubtnut.com/l/_hbtfDMs18LWP
https://dl.doubtnut.com/l/_om735W8oX61f

D. 3s 4s 3p 3d

Answer: C

° Watch Video Solution

40. Which of the following sets of quantum numbers is not possible?

An=31=3m = —-3,m;,= +1/2
Bn=3,l=1m =2m;, = —1/2
Cn=21=0,m =0,my, = +1/2

Dn=1,l=0,m; =0,m, =0

Answer: C

o Watch Video Solution

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


https://dl.doubtnut.com/l/_om735W8oX61f
https://dl.doubtnut.com/l/_2crPHhcRN4sh
https://dl.doubtnut.com/l/_ePvmlQurZUS8

A. spin quantum number

B. Principal quantum number

C. Magnetic quantum number

D. Azimuthal quantum number.

Answer: A

o Watch Video Solution

42.How many electrons can fit in the orbital for whichn=3and | =17

A 14

B.2

C.6

D.10

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ePvmlQurZUS8
https://dl.doubtnut.com/l/_evXqDCzaXIAI

Select The Correct Answers

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

A. Aufbay principle

B. Hund's rule

C. Pauli's Exclusion principle

D. All the above

Answer: D

° Watch Video Solution

2. The number of electrons in 3d shell for element with atomic humber 26

is


https://dl.doubtnut.com/l/_evXqDCzaXIAI
https://dl.doubtnut.com/l/_n434ZrPyzwO5
https://dl.doubtnut.com/l/_OMZwGCnkKXA7

A4

B.6

C.8

D.10

Answer: B

o Watch Video Solution

3. Negative electron gain energy for hydrogen atom means that

A.the energy of an electron in an atom is lower than the energy of

free electron at rest which is taken as zero.

B. when the electron is free from the influence of nucleus, it has a

negative value which becomes more negative.

C.when the electron is attracted by the nucleus , the energy is

absorbed which means a negative value.


https://dl.doubtnut.com/l/_OMZwGCnkKXA7
https://dl.doubtnut.com/l/_bNd7ZZqxQPWm

D. energy is released by hydrogen atom in the ground state .

Answer: C

° Watch Video Solution

4. The ground state configuration of Fe*™ ion in gaseous state is: (At.
No. of Fe = 26)

A. [Ar]"*3d34s>

B. [Ar]'®3d%4s

C.[Ar]"*3d°

D. [Ar]"®3d"

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bNd7ZZqxQPWm
https://dl.doubtnut.com/l/_VUvlYLBo8aoc

5. Which of the following has non-spherical sub-shell of electron ?

A. He

B.B

C.Be

D.Li

Answer: B

° Watch Video Solution

6. The set of quantum number not applicable to an electron

A 1,1,1,+1/2

B.1,0,0,+1/2

C.1,0,0,-1/2

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


https://dl.doubtnut.com/l/_GSDkbzl4e28A
https://dl.doubtnut.com/l/_QnppznS0pGtR

Answer: A

° Watch Video Solution

7. The first emission line of Balmer series in H spectrum has the wave

number equal to :

A ﬂcm_1
" 400
B Ecm*1
© 144
C ﬁcm—l
4
D ﬁcm_1
" 36
Answer: D

° Watch Video Solution

8. Which of the following set of quantum number belongs to highest

energy.


https://dl.doubtnut.com/l/_QnppznS0pGtR
https://dl.doubtnut.com/l/_A49HtbffAape
https://dl.doubtnut.com/l/_Dpx2qKrcBivR

A. n=4, =0, m=0, s=+1/2

B. n=3, |=0, m=0, s=+1/2

C.n=3, I=1, m=+1, s=+1/2

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

Answer: D

o Watch Video Solution

9. Which of the following expression respresents the electron probability
function (D)?

A. drrdrw?

B. 4mr’dr¥

C. 4nridry?

D. 4wdr¥

Answer: C



https://dl.doubtnut.com/l/_Dpx2qKrcBivR
https://dl.doubtnut.com/l/_Cf1pqwlh2vnb

| ° Watch Video Solution

10. The total number of electrons present in all s orbitals, all the p

orbitals, and all the d orbitals of cesium ion are, respectively,

A. 8, 26,10

B. 10, 24, 20

C.8,22,24

D. 12, 20, 22

Answer: B

° Watch Video Solution

11. Uncertainty in position of mass 25g in space is 10~ >m. The uncertainty

in it's velocity (in ms ! is :

A 2.1 x 103


https://dl.doubtnut.com/l/_Cf1pqwlh2vnb
https://dl.doubtnut.com/l/_w1H4scJCYv6q
https://dl.doubtnut.com/l/_IttLGbYZK4i5

B.0.5 x 1034

C.2.1x10 28

D.0.5 x 10~ 23

Answer: C

° Watch Video Solution

12. The de-Broglie wavelength of the tennis ball of mass 60g moving with
a velocity of 10m / s is approx. (Plank's constant h = 6.63 x 10 34Js)

A. 10" ¥ metres

B. 10~ 2% metres

C. 10733 metres

D. 10 " *'metres.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_IttLGbYZK4i5
https://dl.doubtnut.com/l/_EWrOLUgdijh5

13. The orbital angular momentum for an electron revolving in an orbit is

h
given by , /I(1 + 1) o What is the momentum of an s-electron?
s

A h/2m

B.v2h/m
1

D. zero.

Answer: D

o Watch Video Solution

14.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=11l=0m=0 (¢g0 n=2l=0m=20
(r) n=2l=1m=1, (S) n=3l=2m=1
(t) n=3l=2m=0 ,,


https://dl.doubtnut.com/l/_EWrOLUgdijh5
https://dl.doubtnut.com/l/_TXzPqoM3T6Qv
https://dl.doubtnut.com/l/_uc7dssXDgBlP

A. (i) and (ii)

B. (ii) and (iii)

C. (iii) and (iv)

D. (iv) and (v)

Answer: D

o Watch Video Solution

15. According to Bohr's theory, the angular momentum of electron in the

fifth Bohr orbit is:



https://dl.doubtnut.com/l/_uc7dssXDgBlP
https://dl.doubtnut.com/l/_quHQtIqDAiXo

| ° Watch Video Solution

16. A Photon of red light having wavelength 600 nm has energy equal of
(h = 6.6 x 107 34Js) :

A.3.3x 107 1J

B.1.0 x 10~ 1°J

C.3.0 x 107187

D.1 x 1019

Answer: A

° Watch Video Solution

17. The wavelength of a radiation having frequency 1000 Hz is :

A.3 x 10"%cm

B.3.0 x 10’cm


https://dl.doubtnut.com/l/_quHQtIqDAiXo
https://dl.doubtnut.com/l/_eKcLBbVNUOfY
https://dl.doubtnut.com/l/_olzQxJDRodl9

C.3000A...

D.300 nm

Answer: B

° Watch Video Solution

18. In photoelectric effect, the energy of the photon striking a metallic
surface is 5.6 x 10~ °J. The kinetic energy of the ejected electrons is
12.0 x 10~ 2°J. The work function is:

A6.4x 10710

B.6.8 x 10~ 1.J

C.4.4x10"%J

D.6.4 x 10~ 20J

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_olzQxJDRodl9
https://dl.doubtnut.com/l/_9FOtdgOjHmwj

19. Calculate the wavelength of the radiations in nanometers emitted
when an electron in hydrogen atom jumps from third orbit to the ground
state. (R = 109677cm ")

A.103 nm

B.216 nm

C. 110 nm

D. 246 nm

Answer: A

o Watch Video Solution

20. Calculate the first excitation energy of electron in the hydrogen atom.

A 9.84 x 10°Jmol ~!

B.5.64 x 10%Jmol !



https://dl.doubtnut.com/l/_9FOtdgOjHmwj
https://dl.doubtnut.com/l/_IpivG1SgDpTX
https://dl.doubtnut.com/l/_ziJclcQKnCJj

C.9.84 x 10" Jmol ~!

D.6.32 x 10" Jmol ~!

Answer: A

° Watch Video Solution

21. Identify the incorrect statement among the following.

A. 4f and 5f orbitals are equally shielded

B.d-Block elements show irregular and erratic chemical properties

among them-selves.

C. La and Lu have partially filled d-orbitals and no other partically filled

orbitals

D. The chemistry of various lanthanoids is similar .

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ziJclcQKnCJj
https://dl.doubtnut.com/l/_ykFFT3qBKIeD

22. Which of the following sets of quantum numbers represents highest

energy of an atom ?

A.n=3, =0, m=0, s= +1/2

B. n=3, I=1, m=1, s=+1/2

C.n=3,1=2, m=1,s=+1/2

D. n=4, |=0, m=0, s= +1/2

Answer: C

o Watch Video Solution

23. The ionization enthalpy of hydrogen atom is 1.312 x 10°Jmol ~'. The
energy required to excite the electron in the atom fromn = 1to n = 2

is :

A.9.84 x 10°Jmol !


https://dl.doubtnut.com/l/_ykFFT3qBKIeD
https://dl.doubtnut.com/l/_IxJ5VvfLE0b6
https://dl.doubtnut.com/l/_8VQQqxJTHudm

B.8.51 x 10°Jmol ~!

C.6.56 x 10°Jmol !

D. 7.56 x 10°Jmol ~!

Answer: A

° Watch Video Solution

24. lonisation energy of He ™ is 19.6 x 10~ ¥ Jatom ~'. The energy of the
first stationary state (n = 1) of Li* " is.

A.8.82 x 010~ " Jatom !

B.4.41 x 10~ Jatom !

C.—4.41 x 10 " Jatom !

D. —2.2 x 10 Y Jatom !

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_8VQQqxJTHudm
https://dl.doubtnut.com/l/_2oDPxzsSLnRn

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

A. 494 nm

B. 594 nm

C.640 nm

D.700 nm

Answer: A

o Watch Video Solution

26. Ground state electronic configuration of Cr atom is :

A. [Ar]3d*4s®

B. [Ar]3d°4s’


https://dl.doubtnut.com/l/_2oDPxzsSLnRn
https://dl.doubtnut.com/l/_ACfHQDWaUH7t
https://dl.doubtnut.com/l/_HeCK1jFQlmsR

C. [Ar]3d(6)4s°

D. [Ar]3d°4s>

Answer: B

° Watch Video Solution

27. The wave number of the spectral line in the emission spectrum of
hydrogen will be equal to % times the Rydberg's constant if the electron
jumps from ...

A.n=3 to n=1

B. n=10 to n=1

C.n=9 to n=1

D.n=2 to n=1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HeCK1jFQlmsR
https://dl.doubtnut.com/l/_LPUoqaTiS8Er

28.The electrons identified by quantum numbers n and | :-
(a) n=4, 1=1 (b) n=4, =0 (c ) n=3, =2 (d) n=3, I=1

Can be placed in order of increasing energy as

C(1)<@3)<(2) <@

D.(3) < (4) < (2) < (1)

Answer: A

o Watch Video Solution

29. Number of electrons present in the 3d sub-shell of an element having

atomic number 37 is :

A7


https://dl.doubtnut.com/l/_LPUoqaTiS8Er
https://dl.doubtnut.com/l/_YtpoyOPOEP3m
https://dl.doubtnut.com/l/_XCK8WFtzT9Jw

B.5

C.9

D.3

Answer: A

° Watch Video Solution

30. For a 'f' electron the orbital angular momentum is

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_XCK8WFtzT9Jw
https://dl.doubtnut.com/l/_HPzbAO7RvrYj
https://dl.doubtnut.com/l/_XD2YYL4Qpr2L

31. The emission spectrum of hydrogen discovered first and the region of

the electromagnetic spectrum to which it belongs, respectively are :

A. Lyman, ultraviolet

B. Lyman, visible

C. Balmer, ultra violet

D. Balmer, visible

Answer: A

o Watch Video Solution

32.The statement that in NOT correct is

A. angular quantum number signifies the shape of the orbital.

B. energies of stationary states in hydrogen like atoms is inversely

proportional to the square of the principal quantum number.

C. total number of nodes for 3s orbital is three.


https://dl.doubtnut.com/l/_XD2YYL4Qpr2L
https://dl.doubtnut.com/l/_46Z1e7YfEdfa

D. The radius of the first orbit of He " is half that of the first orbit of

hydrogen atom.

Answer: C

° Watch Video Solution

33. The Balmer series for atomic hydrogen is observed in the following

spectral region :

A. Infrared

B. Ultraviolet

C.Visible

D. Far IR

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_46Z1e7YfEdfa
https://dl.doubtnut.com/l/_qZvMDv0Z349e
https://dl.doubtnut.com/l/_ainSk9raJXLP

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

hydrogen?

A —3.4eV

B. +6.8eV

C.+13.6eV

D. —6.8eV

Answer: A

o Watch Video Solution

35. Two electrons have the following quantum numbers :

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

Which of the following statements is true ?

A. P has greater energy than Q

B. P and Q represent the same electron


https://dl.doubtnut.com/l/_ainSk9raJXLP
https://dl.doubtnut.com/l/_cGyyJzFjt6dj

C. P and Q have same energy

D. P has less energy than Q

Answer: A

° Watch Video Solution

36. Schrodinger wave equation for a particle in a one-dimension box is

32y 2m

A—+ —(F v=0
52 + : (E + 00)
32y 8mim

B. + E—-V)=0
dx2 h? ( )
52y 2m

C—+ —(E-V)¥ =0
dx? + h ( )
2y 8mim

D.5$2+ 2 (E—o0) =0

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_cGyyJzFjt6dj
https://dl.doubtnut.com/l/_1dGyFZ93GtZX

37. Television picture tubes are :

A. Cathode-rays tubes

B. a-particle tubes

C. A-ray tubes

D. X-ray tubes

Answer: A

o Watch Video Solution

38. The minimum values of uncertainties involved in the determination of
both the position and velocity of a particle are respectively 1 X 10 1%m
and 1 x 10_10m3_1, Then, the mass (in kg) of the particle is

A.5.270 x 10~ 1

B.5.270 x 10~ %0

C.5.270 x 10710


https://dl.doubtnut.com/l/_fDLvbJbx894A
https://dl.doubtnut.com/l/_8LIuvcMSgQER

D.5.270 x 1014

Answer: A

° Watch Video Solution

39. Consider the ground state Cr atom (Z = 24). The number of

electron with the azimuthal number [ = 1 and 2 respectively are

A. 16,5
B. 16, 4
C.12,4

D.12,5

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_8LIuvcMSgQER
https://dl.doubtnut.com/l/_ECBFdIZwQOd3

40. 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 X is
wavelength associated with electron wave) is given by :

A. meV

B. 2meV

C.v/meV
D.v2meV

Answer: D

o Watch Video Solution

41. Time taken by an electrons to complete one revolution in the Bohr

orbit of the H atom is

Am?2ar?

n2h?


https://dl.doubtnut.com/l/_kdSWxqWPr84Q
https://dl.doubtnut.com/l/_XhP37bLZsxxX

n2h?

dmr?

B.

c 47 imr
" nh
nh

D.——
A2mr?

Answer: C

° Watch Video Solution

42.What is the atomic number of the element with symbol Uus ?

A 117

B.116

C. 115

D. 114

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XhP37bLZsxxX
https://dl.doubtnut.com/l/_c4BT2dYGjGsu
https://dl.doubtnut.com/l/_jWPHFsAEubxr

43. In which of the following, the porduct of uncertainty in velocity and

uncertainty in position of a microparticle of mass m is less than

A.h><3—7r
m

B. 2
3 m

Ch 1
'47rxm
h

D.— xXm
47

Answer: C

° Watch Video Solution

Comprehension Linked Mcgs

1. According to Louis de Broglie, a French physicist, every moving material

particle has a dual nature ie, wave and particle nature. The two

characters are co-related by de Broglie relation A = Here A

mu(p

represents wave nature while p or mv accounts for the particle nature.


https://dl.doubtnut.com/l/_jWPHFsAEubxr
https://dl.doubtnut.com/l/_1KdcexgmxXVU

Since h is constant , the two characters are inversely proportional to each
other. This relationship or equation is valid mainly for microscopic
particles such as electrons, protons, atoms, ions, molecules etc. It does
not apply to semi-micro or micro particles.

If travelling at equal speeds, the longest wavelength of the following

matter waves is for

A. an electron
B.a proton
C.a neutron

D.an a-particle (He?").

Answer: A

o Watch Video Solution

2. According to Louis de Broglie, a French physicist, every moving material
particle has a dual nature i.e, wave and particle nature. The two

Here A

characters are co-related by de Broglie relation A =
muv(p


https://dl.doubtnut.com/l/_1KdcexgmxXVU
https://dl.doubtnut.com/l/_0McUV3mfA2gl

represents wave nature while p or mv accounts for the particle nature.
Since h is constant , the two characters are inversely proportional to each
other. This relationship or equation is valid mainly for microscopic
particles such as electrons, protons, atoms, ions, molecules etc. It does
not apply to semi-micro or micro particles.

Which of the following is not correct ?

A. All electromagnetic radiations travel with the same velocity.

B. Matter waves have generally velocity less than electromagnetic

waves.
C. Matter waves are emitted by material particles.

D. Electromagnetic waves are associated with electric and magnetic

fields but matter waves are not.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0McUV3mfA2gl

3. According to Louis de Broglie, a French physicist, every moving material
particle has a dual nature i.e, wave and particle nature. The two

Here A

characters are co-related by de Broglie relation A\ =
mu(p)

represents wave nature while p or mv accounts for the particle nature.
Since h is constant , the two characters are inversely proportional to each
other. This relationship or equation is valid mainly for microscopic
particles such as electrons, protons, atoms, ions, molecules etc. It does
not apply to semi-micro or micro particles.

A particle A moving with a certain velocity has a de Broglie wavelength of
1A... If a particle B has the mass 25% that of A and velocity 75% that of A,

the de Broglie wavelength of B will be approximately .

A 1A..
B.53 A..
C.3A..

D.0.2 A..

Answer: C

[ - ]


https://dl.doubtnut.com/l/_3IqV7YGRe1x5

| @ Watch Video Solution J

4. A body of mass 10mg is moving with a velocity of 100ms~!. The
wavelength of the de Broglie wave associated with it would be

A.6.63 x 10~ %m

B.6.63 x 10~ %'m

C.6.63 x 10~ ¥m

D.6.63 x 10 %*m

Answer: B

o Watch Video Solution

5. According to Louis de Broglie, a French physicist, every moving material
particle has a dual nature ie, wave and particle nature. The two

Here A

characters are co-related by de Broglie relation A\ =
mu(p)

represents wave nature while p or mv accounts for the particle nature.


https://dl.doubtnut.com/l/_3IqV7YGRe1x5
https://dl.doubtnut.com/l/_qKsC4WW3s5kF
https://dl.doubtnut.com/l/_EgoqlsTr3DnO

Since h is constant , the two characters are inversely proportional to each
other. This relationship or equation is valid mainly for microscopic
particles such as electrons, protons, atoms, ions, molecules etc. It does
not apply to semi-micro or micro particles.
For particles having same kinetic energy , the de Broglie wavelength is :

A. directly proportional to velocity

B. inversely proportional to velocity

C. independent of velocity and mass

D. meaningless

Answer: A

° Watch Video Solution

6. We can pin point an aeroplane moving in the sky, whatever may be its
speed i.e, we can locate both its exact position as wellas direction .
However, it is not possible to doso in case of a moving microscopic

particle such as electron. In fact, we cannot see any such particle without


https://dl.doubtnut.com/l/_EgoqlsTr3DnO
https://dl.doubtnut.com/l/_AuDdasGBCBBf

disturbing it. This has been stated by Heisenberg in the form of
uncertainty principle. The mathematical form of this principle is
:Azx. AP > % (constant). Since the product of Az and Ap(mAv)is
constant , if one is very small, the other is bound to be large. The
principle as such has no significance in daily life since it applies to those
particles which we can not see.

Heisenberg's uncertainty principle rules out the exact simultaneous

measurement of

A. probability and intensity
B. energy and velocity
C. charge density and radius

D. position and momentum

Answer: D

o Watch Video Solution



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

7. We can pin point an aeroplane moving in the sky, whatever may be its
speed i.e, we can locate both its exact position as wellas direction .
However, it is not possible to doso in case of a moving microscopic
particle such as electron. In fact, we cannot see any such particle without
disturbing it. This has been stated by Heisenberg in the form of
uncertainty principle. The mathematical form of this principle is
:Ax. AP > % (constant). Since the product of Az and Ap(mAv)is
constant , if one is very small, the other is bound to be large. The
principle as such has no significance in daily life since it applies to those
particles which we can not see.

If the uncertainty in the position of electron is zero , the uncertainty in its

momentum would be
A. zero
B. greater than h /4w

C.less than h /4

D. infinite


https://dl.doubtnut.com/l/_oMl3AmFSruMa

Answer: D

o Watch Video Solution

8. It is not possible to determine preciselt both the position and
momentum (or velocity) of a small moving particle such as electron,
proton etc. This is known as Heisenber uncertainty principle. The
mathemactical form of this principle is :

h
Azxz. Ap > — (constant)

47
However this principle is irrevalent in case of bigger particles such as a
cup, ball, car etc., that we come across in our daily life.
Given that the mass of electron is 9.1 x 10~ *'kg and velocity of electron

is 2.2 x 10°ms 1, if uncertainty in its velocity is 0.1 %, the uncertainty in

position would be

A.26 nm
B.32 nm

C.48 nm


https://dl.doubtnut.com/l/_oMl3AmFSruMa
https://dl.doubtnut.com/l/_2oZ3CkSHcPOL

D.50 nm

Answer: A

o Watch Video Solution

9. We can pin point an aeroplane moving in the sky, whatever may be its
speed i.e, we can locate both its exact position as wellas direction .
However, it is not possible to doso in case of a moving microscopic
particle such as electron. In fact, we cannot see any such particle without
disturbing it. This has been stated by Heisenberg in the form of
uncertainty principle. The mathematical form of this principle is
:Azx. AP > % (constant). Since the product of Az and Ap(mAv)is
constant , if one is very small, the other is bound to be large. The
principle as such has no significance in daily life since it applies to those
particles which we can not see.

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

in velocity is :


https://dl.doubtnut.com/l/_2oZ3CkSHcPOL
https://dl.doubtnut.com/l/_6ZMwPGfedzzb

A 1 [h
2m\ 7
h

n w
AEEE

D. None of these

Answer: A

o Watch Video Solution

10. An electron in an atom can be completely designated with the help of
four quantum numbers. Out of these, the first three i.e, principal (n),
azimuthal (I) and magnetic (m) quantum number are obtained from the
solution of Shrodinger wave equation while the spin(s) quantum number
arises from the spin of the electron around its axis clockwise or
antiaclockwise. Ot of these principal quantum number tells about the
size, azimuthal quantum number about the shape and magnetic quantum

signifies the orientation of the electron orbital.


https://dl.doubtnut.com/l/_6ZMwPGfedzzb
https://dl.doubtnut.com/l/_AzNtXA73YsaF

The maximum number of electrons in a subshell having the same value of
spin quantum number is given by

A 1+2

B. 21+1

C.1(1+7)

D. /Il + 1)

Answer: B

o Watch Video Solution

11. An electron in an atom can be completely designated with the help of
four quantum numbers. Out of these, the first three i.e, principal (n),
azimuthal (I) and magnetic (m) quantum number are obtained from the
solution of Shrodinger wave equation while the spin(s) quantum number
arises from the spin of the electron around its axis clockwise or
antiaclockwise. Ot of these principal quantum number tells about the

size, azimuthal quantum number about the shape and magnetic quantum


https://dl.doubtnut.com/l/_AzNtXA73YsaF
https://dl.doubtnut.com/l/_4Wyf5Oi4mB3C

signifies the orientation of the electron orbital.
The electronic configuration of Pin H3 POy is
A. 15225%2p°35%3p°
B. 1322.922p63s2
C. 15223221)6

D. 1522522p®35%3p%45?

Answer: C

o Watch Video Solution

12. An electron in an atom can be completely designated with the help of
four quantum numbers. Out of these, the first three i.e, principal (n),
azimuthal (I) and magnetic (m) quantum number are obtained from the
solution of Shrodinger wave equation while the spin(s) quantum number
arises from the spin of the electron around its axis clockwise or
antiaclockwise. Ot of these principal quantum number tells about the

size, azimuthal quantum number about the shape and magnetic quantum


https://dl.doubtnut.com/l/_4Wyf5Oi4mB3C
https://dl.doubtnut.com/l/_ZUmtKtWPckSY

signifies the orientation of the electron orbital.

How many electrons in a given atom have the following set of quantium

numbers?

n=31l=2m= +2,s= —1/2
A1l
B. 18
C.14

D. not possible

Answer: A

o Watch Video Solution

13. 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 sate S is


https://dl.doubtnut.com/l/_ZUmtKtWPckSY
https://dl.doubtnut.com/l/_bVDfhANyU0Rz

A.ls

B.2s

C.2p

D.3s

Answer: B

o Watch Video Solution

14. 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 S5 is

A.0.75
B.1.50

C.2.25


https://dl.doubtnut.com/l/_bVDfhANyU0Rz
https://dl.doubtnut.com/l/_mehYIpaBNu9A

D. 4.50

Answer: C

° Watch Video Solution

15. 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 S5. The state S, 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

A0

B.1

C.2

D.3

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_mehYIpaBNu9A
https://dl.doubtnut.com/l/_c3qhThUvpk5d

16. A p-orbital can accommodate upto :

A. four electrons

B. six electrons

C. two electrons with parallel spins

D. two electrons with opposite spins.

Answer: D

o Watch Video Solution

17. The principal quantum number of an atom is related in the

A. size of the orbital

B. spin angular momentum

C. orientation of the orbital in space


https://dl.doubtnut.com/l/_c3qhThUvpk5d
https://dl.doubtnut.com/l/_OWIgaaNUy19f
https://dl.doubtnut.com/l/_mbnIwKzyDliw

D. orbital angular momentum .

Answer: A

° Watch Video Solution

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

A. nucleus
B. atom
C. electron

D. neutron

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_mbnIwKzyDliw
https://dl.doubtnut.com/l/_HlOi1dEfPFRz

19. 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

Aep,n o

B.n,p,e,«

Cnp,ae

D.n,a,p,e

Answer: D

o Watch Video Solution

20. Correct set of four quantum numbers for the valence (outermost)

electron of rubidium (Z = 37) is

1
A5,0,0, + 3

1
B.5,1,0, +


https://dl.doubtnut.com/l/_hnjQHzFb1WFc
https://dl.doubtnut.com/l/_EfSrQQ5AoVW3

1
c.5, 1,1 =
5, ) + 2

D.6,0,0, + —

Answer: A

° Watch Video Solution

21. Which electronic level would allow the hydrogen atom to absorbs a

photon but not to emit a photon

A. 3s

C.2s

D.1s

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_EfSrQQ5AoVW3
https://dl.doubtnut.com/l/_3j58v6D8NimE
https://dl.doubtnut.com/l/_Pt7WfNDgiEP5

22. Electromagnetic radiation with maximum wavelengths is :

A. ultra violet

B. radio wave

C. X-ray

D. infra-red

Answer: B

o Watch Video Solution

23. Rutherford's « particle scattering experiment eventually led to the

conclusion that

A. mass and energy are related.

B. electrons occupy the space around the nucleus

C. electrons are buried deep in the nucleus

D. the point of impact with matter can be precisely determined


https://dl.doubtnut.com/l/_Pt7WfNDgiEP5
https://dl.doubtnut.com/l/_5WpCBopBBoCS

Answer: B

° Watch Video Solution

24. Which of the following sets of quantum numbers represents an

impossible arrangement ?

A n 1 m S
"3 2 -2 1/2
8 n 1 m S
"4 0 0 1/2
n 1 m S
C.
3 2 -3 1/2
n 1 m S
D.
5% 3 0 —-1/2
Answer: C

° Watch Video Solution

25. The ratio of the energy of a photon of 2000A wavelength radiation to

that of 4000A radiation is


https://dl.doubtnut.com/l/_5WpCBopBBoCS
https://dl.doubtnut.com/l/_wWBrNd5KKhr6
https://dl.doubtnut.com/l/_Omfyo3CFoMrx

Al/4
B.4
C.1/2

D.2

Answer: D

o Watch Video Solution

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

a stream of particles?

A. Interference

B.E = mc®

C. Diffraction

D. E=hv

Answer: D



https://dl.doubtnut.com/l/_Omfyo3CFoMrx
https://dl.doubtnut.com/l/_ZZyybmJkXAZw

| ° Watch Video Solution

27. What is the orbital angular momentum of an electron in 2s orbital ?

A—l—l h
221

B. zero
h

C.—
i

h
D. \/ig

Answer: B

° Watch Video Solution

28. Which out of the following has maximum number of unpaired

electrons ?

A Mg*"

B.Ti%+


https://dl.doubtnut.com/l/_ZZyybmJkXAZw
https://dl.doubtnut.com/l/_RmxyMpi9qabt
https://dl.doubtnut.com/l/_HXlcBaKGGvTD

c.V3t

D. Fe?t

Answer: D

° Watch Video Solution

29.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

° Watch Video Solution



https://dl.doubtnut.com/l/_HXlcBaKGGvTD
https://dl.doubtnut.com/l/_iV44e3O6Rj4K

30. 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 (iv) < (32) < (431) < (4)

B. (i1) < (iv) < () < (441)

C. (413) < (di7) < (41) < (iv)

D. (i44) < (4) < (iv) < (4i)

Answer: A

o Watch Video Solution

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

at a speed of 5mh ! is of the order

A 10 0m,


https://dl.doubtnut.com/l/_iV44e3O6Rj4K
https://dl.doubtnut.com/l/_xYURpD7KVElQ
https://dl.doubtnut.com/l/_tgKFIpqrCWpg

B.10 20

c.10~30

D.10m

Answer: C

o Watch Video Solution

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

model of the atom, used a beam of

A. B-particles which impinged on a metal foil and got absorbed

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

C. helium atoms which impinged on a metal foil and got reflected

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

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_tgKFIpqrCWpg
https://dl.doubtnut.com/l/_dG5KYn9YnMKc

33. The radius of which of the following orbit is same as that of the first
Bohr's orbit of Hydrogen atom?

(a). Het (n = 2)

(b) Li** (n = 2)

(c). Li** (n = 3)

(d). Be* " (n = 2)

A He" (n = 2)
B.Li** (n = 2)
C.Li*" (n = 3)
D. Be*™ (n = 2)
Answer: D

o Watch Video Solution

34.The number of radial nodes fo 3s and 2p orbitals are respectively:


https://dl.doubtnut.com/l/_dG5KYn9YnMKc
https://dl.doubtnut.com/l/_FiAE3ksVbmUE
https://dl.doubtnut.com/l/_ZCTZ7F3vMPKR

A2,0

B.O, 2

C12

D. 2,1

Answer: A

o Watch Video Solution

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

hydrogen atom is [a is Bohr radius] :

h2

A ———

27r2ma(2)
h2

' 167r2ma§
h2

' 327r2ma(2]
h2

2

. 6471'2ma0

B

C

Answer: A



https://dl.doubtnut.com/l/_ZCTZ7F3vMPKR
https://dl.doubtnut.com/l/_KOr6yIXSC7La

I o Watch Video Solution

36. In an atom, the total number of electrons having quantum numbers

1
n=4,|m| =1land ms; = —Eis

A3
B.4
C.6

D.8

Answer: A

o Watch Video Solution

37. 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 47r2dr. The qualitative sketch of the

dependence of Ponris


https://dl.doubtnut.com/l/_KOr6yIXSC7La
https://dl.doubtnut.com/l/_wOiYkj8dQjn8
https://dl.doubtnut.com/l/_tAkQIC3shEWM

A e

B. s

C.les

D. [

Answer: C

° Watch Video Solution

38. An isotone of gg Ge is-
(a) .3l Ge

(b).1t As

(c).57 Se

(d).53 Se
7

A .35 Ge
77

B..35 As

77
C..q Se


https://dl.doubtnut.com/l/_tAkQIC3shEWM
https://dl.doubtnut.com/l/_BDL8zlVxutMf

78
D. .4, Se

Answer: B::D

° Watch Video Solution

39. Many elements have non-integral atomic masses because

A. they have isotopes

B. their isotopes have non-integral masses

C. their isotopes have different masses

D. the constituents neutrons, protons and electrons, combine to given

fractional masses

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_BDL8zlVxutMf
https://dl.doubtnut.com/l/_oD8SJ6PinDdP

40. When alpha particle 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 particle are positively charged

C. most part of the atom is empty space

D. alpha particles move with high velocity

Answer: A::C

o Watch Video Solution

41. The atomic nucleus contains :

A. protons

B. neutrons

C. electrons

D. photons


https://dl.doubtnut.com/l/_xlbCn4RQVTsR
https://dl.doubtnut.com/l/_99jFpk3Dh9SS

Answer: A::B

° Watch Video Solution

42. Which of the following statement (s) is (are) correct ?

A. The electronic configuration of Cr is
[Ar]3d°4s' (Atomic number of Cr=24

B. The magnetic quantum number may have a negative value

C.In silver atom 23 electrons have a spin of one type and 24 of the
opposite type. (Atomic number of Ag=47)

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

Answer: A::B::C

° Watch Video Solution

Assertion Reason Type Questions


https://dl.doubtnut.com/l/_99jFpk3Dh9SS
https://dl.doubtnut.com/l/_yqLXWwHY0PeC

1. Assertion : Photoelectric effect is most readily shown by ceasium metal.

Reason : Photon have easiest access to the surface of ceasium metal .

A.if both assertion and reason are correct and reason is correct

explanation for assertion .

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

o Watch Video Solution

2. Assertion (A) : An orbital cannot have more than two electrons, more

over if an orbital has two electrons they must have opposite spins.


https://dl.doubtnut.com/l/_749vaewoqZ3d
https://dl.doubtnut.com/l/_Ntbk5ZXZOwDG

Reason (R) : No elements in an atom can have same set of all four

quantum numbers.

A.if both assertion and reason are correct and reason is correct

explanation for assertion .

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

o Watch Video Solution

3. Assertion : Both position and momentum of an electron can not be
determined simultaneously with maximum accuracy .

Reason : This is because of microscopic nature of electron .


https://dl.doubtnut.com/l/_Ntbk5ZXZOwDG
https://dl.doubtnut.com/l/_lng4ySQuksbG

A.if both assertion and reason are correct and reason is correct

explanation for assertion .

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

o Watch Video Solution

4. Assertion : The energy of an electron is mainly determined by principal
quantum number.
Reason : The principal quantum number is the measure of the most

probable distance of finding the electron around the nucleus.

A.if both assertion and reason are correct and reason is correct

explanation for assertion .


https://dl.doubtnut.com/l/_lng4ySQuksbG
https://dl.doubtnut.com/l/_qTt55WQLuec9

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

o Watch Video Solution

5. Assertion (A) : Fe* T (g) ion is more stable than Fe? " (g) ion.
Reason (R) : Fe2T ion has more number of unpaired electrons than
Fe? ™ jon.
A.if both assertion and reason are correct and reason is correct
explanation for assertion .
B. If both assertion and reason are correct but reason in not correct
explanation for assertion.

C. If assertion is correct but reason is incorrect.


https://dl.doubtnut.com/l/_qTt55WQLuec9
https://dl.doubtnut.com/l/_5jyloZbp1A0O

D. If both assertion and reason are incorrect.

Answer: C

o Watch Video Solution

6. Assertion : An orbital cannot have more than two electrons.

Reason : The two electrons in an orbital create opposite magnetic fields.

A.if both assertion and reason are correct and reason is correct

explanation for assertion .

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5jyloZbp1A0O
https://dl.doubtnut.com/l/_Hy9kDxkxac7Z

7. Assertion : The 19th electron in potassium atom enters 4s-orbital and
not 3d orbital.
Reason : The energies of the orbitals can be compared with the help of
(n+l) rules.
A.if both assertion and reason are correct and reason is correct
explanation for assertion .
B. If both assertion and reason are correct but reason in not correct
explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Hy9kDxkxac7Z
https://dl.doubtnut.com/l/_wKwrLDVPwTJ7

8. Assertion : Configuration of helium is 15>
Reason : Hund's rule demands that the configuration should display
maximum stability.
A.if both assertion and reason are correct and reason is correct
explanation for assertion .
B. If both assertion and reason are correct but reason in not correct
explanation for assertion.
C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

° Watch Video Solution

9. Assertion : Cu?" ion is a coloured ion .

Reason : Every ion with unpaired electron is coloured .


https://dl.doubtnut.com/l/_iR56Mps4ULqV
https://dl.doubtnut.com/l/_Y93LpJolx0HT

A.if both assertion and reason are correct and reason is correct

explanation for assertion .

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: C

° Watch Video Solution

10. Assertion : The electronic configuration of K) (19) s
1522522p%3s23p04st.
Reason : Energy of 4s < 3d. This is decided by Aufbau principle.

A.if both assertion and reason are correct and reason is correct

explanation for assertion .


https://dl.doubtnut.com/l/_Y93LpJolx0HT
https://dl.doubtnut.com/l/_SmIhsvJ93pXD

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.

Answer: A

o Watch Video Solution

11. Assertion : X-rays are used to study the interior of objects .

Reason : X-rays have very short wavelengths and possess electromagnetic

character.

A.if both assertion and reason are correct and reason is correct

explanation for assertion .

B. If both assertion and reason are correct but reason in not correct

explanation for assertion.

C. If assertion is correct but reason is incorrect.


https://dl.doubtnut.com/l/_SmIhsvJ93pXD
https://dl.doubtnut.com/l/_BWcujCAZVvEG

D. If both assertion and reason are incorrect.

Answer: B

o Watch Video Solution

12. Assertion : The outer electronic configuration of Cr and Cu are 3d°4s!
and 3d'%4s! respectively .
Reason : Electrons are filled in orbitals in order of increasing energies
given by (n+l) rule.
A.if both assertion and reason are correct and reason is correct
explanation for assertion .
B. If both assertion and reason are correct but reason in not correct
explanation for assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect.


https://dl.doubtnut.com/l/_BWcujCAZVvEG
https://dl.doubtnut.com/l/_yY1Bf0IXtqyT

Answer: B

o Watch Video Solution

13. Statement 1. An electron can never be found in the nucleus.

Statement 2. Uncertainty in the position of an electron is greater than

10~ ®m.

A. Statement-1 is true , Statement-2 is also true.

Statement-2 is the correct explanation of Statement-1

B. Statement-1is true , Statement-2 is also true.

Statement-2 is not correct explanation of Statement-1

C. Statement -1 is true, Statement-2 is false.

D. Statement-1 is false, Statement-2 is true.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_yY1Bf0IXtqyT
https://dl.doubtnut.com/l/_yv1ATjL3wYCL

14. Statement 1. An atom is electrically neutral .

Statement 2. Number of electrons is equal to number of neutrons.

A. Statement-1is true , Statement-2 is also true.

Statement-2 is the correct explanation of Statement-1

B. Statement-1is true , Statement-2 is also true.

Statement-2 is not correct explanation of Statement-1

C. Statement -1 is true, Statement-2 is false.

D. Statement-1 is false, Statement-2 is true.

Answer: C

o Watch Video Solution

15. Statement 1. In potassium atom, 19th electron enters 4s orbital and
not 3d orbital.

Statement 2. Orbital energies are compared by (n+l) rule.


https://dl.doubtnut.com/l/_ZEr8Kqnkoqkz
https://dl.doubtnut.com/l/_Pcnu5WRV12NO

A. Statement-1is true , Statement-2 is also true.

Statement-2 is the correct explanation of Statement-1

B. Statement-1is true , Statement-2 is also true.

Statement-2 is not correct explanation of Statement-1

C. Statement -1 is true, Statement-2 is false.

D. Statement-1 is false, Statement-2 is true.

Answer: A

o Watch Video Solution

16. Statement 1. Fe?'ion has 24 electrons and its electronic
configuration represents that of Cr (Z=24).
Statement 2. All the five unpaired electrons, in the 3d sub shell give

stability to the ion.

A. Statement-1is true , Statement-2 is also true.

Statement-2 is the correct explanation of Statement-1


https://dl.doubtnut.com/l/_Pcnu5WRV12NO
https://dl.doubtnut.com/l/_7mt2Rt9FDEBc

B. Statement-1is true , Statement-2 is also true.

Statement-2 is not correct explanation of Statement-1

C. Statement -1 is true, Statement-2 is false.

D. Statement-1 is false, Statement-2 is true.

Answer: D

o Watch Video Solution

Reason Type Questions

1. Statement 1. 4s orbital has lower energy than 3d orbital.

Statement 2. s-orbital is spherically symmetrical and remains closer to the

nucleus and has lower energy than d-orbital.

A. Statement-1 is true , Statement-2 is also true.

Statement-2 is the correct explanation of Statement-1


https://dl.doubtnut.com/l/_7mt2Rt9FDEBc
https://dl.doubtnut.com/l/_lcYWLEMKJf2g

B. Statement-1is true , Statement-2 is also true.

Statement-2 is not correct explanation of 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

1. Give the relation between wavelength and momentum of a moving

microscopic particle. What is the relation known as ?

o Watch Video Solution

2. Derive an expression for the de Broglie relationship.

e l


https://dl.doubtnut.com/l/_lcYWLEMKJf2g
https://dl.doubtnut.com/l/_1qOETUgAULba
https://dl.doubtnut.com/l/_EbmMWp9ECBdk
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3. Give the equation which gives the relationship between wavelength ()

and momentum (p) of the particle.

o Watch Video Solution

4. Derive a relationship between wavelength (almbda) associated with
particle of mass (m) moving with a velocity (v) . Give the importance of

this relation.

o Watch Video Solution

5. Give the main points of distinction between electromagnetic waves and

matter waves.

o Watch Video Solution



https://dl.doubtnut.com/l/_EbmMWp9ECBdk
https://dl.doubtnut.com/l/_KGmuaGg4iKPZ
https://dl.doubtnut.com/l/_2TprGDhKOVMR
https://dl.doubtnut.com/l/_SBEwPG2Lfcui

6. How does Davisson and Germer's experiment verify the wave nature of

electrons ?

° Watch Video Solution

7. Do all matter waves also travel with the same speed just like

electromagnetic waves ?

° Watch Video Solution

8. Give the relation between wavelength and momentum of a moving

microscopic particle. What is the relation known as ?

° Watch Video Solution

9. How does the change in velocity of a moving particle alter the

wavelength related to the particle ?

| e |


https://dl.doubtnut.com/l/_DyJriBXPpTHD
https://dl.doubtnut.com/l/_YOD2btukm9GH
https://dl.doubtnut.com/l/_RuQZq1tHuLpt
https://dl.doubtnut.com/l/_9UsYuAZ1tJiz

l & Watch Video Solution J

10. Name and derive the relation between wavelength and momentum of

an electron or electron like particle.

° Watch Video Solution

11. Explain how an electron can be considered to have a particle as well as
a wave nature. Using Planck's equation, E=hv and Einstein's equation

E = mc?, deduce de Broglie relation for a photon.

° Watch Video Solution

12. When moving with the same velocity which of the following particles
has the largest de Broglie wavelength and why ?

(i) Electron (ii) Proton (iii) a-particle.

° Watch Video Solution



https://dl.doubtnut.com/l/_9UsYuAZ1tJiz
https://dl.doubtnut.com/l/_UmU9w8L24Nj5
https://dl.doubtnut.com/l/_fTw7gkK7LZjd
https://dl.doubtnut.com/l/_tnt3nndihW4U

13. State Heisenberg's uncertainty principle. Give mathematical expression

for the same

° Watch Video Solution

14. 1t is not possible to determine simultaneously the exact position and

the exact momentum of a fast moving micro particle. Explain.

° Watch Video Solution

15. We can not see a moving microscopic particle without disturbing it.

Do you agree ? Name the principle on which this statement is based.

° Watch Video Solution

16. Define an orbital . How does it differ from an orbit ?

° Watch Video Solution



https://dl.doubtnut.com/l/_NPFfE8kt02rI
https://dl.doubtnut.com/l/_EWGCqFexpRCZ
https://dl.doubtnut.com/l/_yHCzmlrb7ACR
https://dl.doubtnut.com/l/_9EzATiev4vDH

17.If the uncertainty in the position of a moving electron is equal to its de

Broglie wavelength, then its velocity will be completely uncertain. Explain.

° Watch Video Solution

18. Which quantum number is not related with Schrodinger equation :-

° Watch Video Solution

19. On the basis of Heisenbergs uncertainty principle show that the

electron cannot exist within the nucleus.

° Watch Video Solution

20. The effect of uncertainty principle is significant only for motion of

microscopic particles and is negligible for the macroscopic particles.


https://dl.doubtnut.com/l/_9EzATiev4vDH
https://dl.doubtnut.com/l/_WI9ejSCTKSbL
https://dl.doubtnut.com/l/_TyJrNgIUG1KC
https://dl.doubtnut.com/l/_LE3KE3HumHH1
https://dl.doubtnut.com/l/_3PRqZDiSZubo

Justify the statement with the help of a suitable example.

° Watch Video Solution

21. Which quantum number specifies the shape of an orbital ?

° Watch Video Solution

22. How many sub-shells are present in M-shell ?

° Watch Video Solution

23. Name the orbitals possible for n=4 and |=2.

° Watch Video Solution

24.1n which plane is the probability of finding the py- electron zero ?

| ° Wiak A \tAaAaA CAliikiAan


https://dl.doubtnut.com/l/_3PRqZDiSZubo
https://dl.doubtnut.com/l/_9q0yLK2nG9Wy
https://dl.doubtnut.com/l/_NGklZUUgTvpi
https://dl.doubtnut.com/l/_6Oeg7hAR9K7k
https://dl.doubtnut.com/l/_yKC1unwn99xP
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25. Which of the following orbitals are not possible ?

2s, 2p, 3f, 3d.

° Watch Video Solution

26. Give the designation of orbital when Itbr. (i) n=2,1=0  (ii) n=3, =2

(iii) n=5,1=1  (iv) n=4,1=3.

° Watch Video Solution

27. The electronic configuration of copper is [Ar]4s'3d'® and not

[Ar]45%3d°. Justify.

° Watch Video Solution

28. Copper (1) is diamagnetic while copper (ll) is paramagnetic . Explain.


https://dl.doubtnut.com/l/_yKC1unwn99xP
https://dl.doubtnut.com/l/_EVR2TdzQ7xu6
https://dl.doubtnut.com/l/_x8GR2LTVBYEI
https://dl.doubtnut.com/l/_D1vNCYKZAaHO
https://dl.doubtnut.com/l/_Fzyqs9yO4FMK

° Watch Video Solution

29. What values of m are permitted for electron having angular quantum

number |=2 ?

° Watch Video Solution

30. With what neutral molecule is CIO® isoelectronic?

° Watch Video Solution

31. Define atomic orbital. Give the shapes of s and p orbitals.

° Watch Video Solution

32. An element has an electronic configuration [Ar]3d in its + 3 oxidation

state. What will be the electronic configuration of its atom ?



https://dl.doubtnut.com/l/_Fzyqs9yO4FMK
https://dl.doubtnut.com/l/_6HZDimTLBB3d
https://dl.doubtnut.com/l/_Ro9DA8KnhTC0
https://dl.doubtnut.com/l/_GK4tBwSBTkSs
https://dl.doubtnut.com/l/_8PFESABwP6QP

| ° Watch Video Solution

33. How are d*¥ and d,. _,» orbitals related to each other ?

° Watch Video Solution

34. What are the values of quantum numbers n, | and m for the electron

with highest energy for sodium atom (Z=11) ?

° Watch Video Solution

35. Write down all the four quantum numbers for (i) 19th electron of

.94 C'r (ii) 21st electron for .5; Sec.

° Watch Video Solution

36. d > orbital has zero electron density in xy-plane. Comment.



https://dl.doubtnut.com/l/_8PFESABwP6QP
https://dl.doubtnut.com/l/_ak1mHICtZe35
https://dl.doubtnut.com/l/_YD8z4bQC89o8
https://dl.doubtnut.com/l/_JCcwBhxShicR
https://dl.doubtnut.com/l/_YXctj6FyQSXK

I & Watch Video Solution I

37. Which of the two is paramagnetic: V (V) or V (V) and why ?

° Watch Video Solution

38. How many unpaired electrons are present in Pd (Z=46) ?

° Watch Video Solution

39. What is the ground state electronic configuration of oxygen in OF; ?

° Watch Video Solution

40. What is the angular momentum of 5th orbit according to Bohr's

theory ?

° Watch Video Solution



https://dl.doubtnut.com/l/_YXctj6FyQSXK
https://dl.doubtnut.com/l/_H3bpG6CTAUPL
https://dl.doubtnut.com/l/_kAhMVTOi8mdN
https://dl.doubtnut.com/l/_VSCjwqrbpr5G
https://dl.doubtnut.com/l/_l9hKW1B5g3wX

41. What are the values of m and | for 4p, orbital ?

° Watch Video Solution

42.Name a dipositive metal ion with configuration : 1322322p63323p63d5

° Watch Video Solution

43. What are the values of n, | and m for 2p, and 3p, orbitals ?

° Watch Video Solution

44, What designations are given to orbitals withn=4,1=1and n=4,1=3

?

° Watch Video Solution



https://dl.doubtnut.com/l/_l9hKW1B5g3wX
https://dl.doubtnut.com/l/_far24o67aP6H
https://dl.doubtnut.com/l/_ibwGRVrKeGla
https://dl.doubtnut.com/l/_brjFXdxfHAsW
https://dl.doubtnut.com/l/_HCNElZY2efNY
https://dl.doubtnut.com/l/_VjlDXxD9lnBa

45. (a) Define Pauli Exclusion Principle .
(b) Write the electronic configuration and the number of unpaired

electrons in Fe2*ion.

° Watch Video Solution

46. Correct set of four quantum numbers for the valence (outermost)

electron of rubidium (Z = 37) is

° Watch Video Solution

47.Explain why :

(i) The three electrons present in 2p sub-shell of nitrogen remain
unpaired.

(ii) In potassium , the 19" electron enters 4s sub-shell instead of 3d sub-
shell.

(iii) Chromium has configuration 3d°4s' and not 3d*4s>.

° Watch Video Solution



https://dl.doubtnut.com/l/_VjlDXxD9lnBa
https://dl.doubtnut.com/l/_FiLR9bfNQMS5
https://dl.doubtnut.com/l/_uLJQQ5cdrM5L

48. Write the values of all the four quantum numbers of the last electron

of Ca (Z=20).

° Watch Video Solution

49. What is Hund's rule of maximum multiplicity ? Explain by taking

example of nitrogen.

° Watch Video Solution

50. Why does in the building of an atom, the filling of 4s orbital takes

place before filling in 3d orbital ?

° Watch Video Solution



https://dl.doubtnut.com/l/_uLJQQ5cdrM5L
https://dl.doubtnut.com/l/_pOUK3L7xiCK9
https://dl.doubtnut.com/l/_Lh5LIctOxqcY
https://dl.doubtnut.com/l/_oXEfemMXUh0F

