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                                        2.16 Physical Chemistry-I for JEE (Main & Advanced)

                                                        (a)

                                                        9R H –1

                                                        7R –1

                                                        cm

                                                        (b) H

                                                        cm

                                                        400

                                                        144

                                                        3R –1

                                                        (c) H

                                                        5R –1

                                                        cm

                                                        (d) H

                                                        cm

                                                        4

                                                        36

                                                        83. What element has a H-like spectrum and whose lines

                                                        have wavelengths four times shorter than those of

                                                        atomic hydrogen?

                                                        (a) He (b) He + (c) H (d) Li +2

                                                        84. The second line of Lyman series of H coincides with

                                                        the sixth line of Paschen series of an ionic species X.

                                                        Find X assuming R to be same for both H and X?

                                                        (a) He + (b) Li +2 (c) Li + (d) H

                                                        85. The work function for a metal is 4 eV. To emit a photo

                                                        electron of zero velocity from the surface of the metal,

                                                        the wavelength of incident light will be

                                                        (a) 2700 Å

                                                        (b) 1700 Å

                                                        (c) 5900 Å

                                                        (d) 3100 Å

                                                        86. If l 1 and l 2 denote the de Broglie wavelength of two

                                                        particles with same masses but charges in the ratio of

                                                        1 : 2 after they are accelerated from rest through the

                                                        same potential difference, then

                                                        (a) l 1 = l 2 (b) l 1 < l 2

                                                        (c) l 1 > l 2

                                                        (d) None of these

                                                        87. The velocity of electron of H-atom in its ground state is

                                                        2.2 ¥ 10 6 m/s. The de Broglie wavelength of this electron

                                                        will be

                                                        (a) 0.33 nm

                                                        (b) 23.3 nm

                                                        (c) 45.6 nm

                                                        (d) 100 nm

                                                        88. The wavelength associated with a golf ball weighing

                                                        0.200 g and moving at a speed of 5 m/h is of the order

                                                        (a) 10 –10 m

                                                        (b) 10 –27 m

                                                        (c) 10 –30 m

                                                        (d) 10 –40 m

                                                        89. An electron in a H-like atom is in an excited state. It

                                                        has a total energy of –3.4 eV. Calculate the de Broglie’s

                                                        wavelength?

                                                        (a) 66.5 Å

                                                        (b) 6.66 Å

                                                        (c) 60.6 Å

                                                        (d) 6.06 Å

                                                        90. Non-directional orbital is

                                                        (a) 3s (b) 4f (c) 4d (d) 4p

                                                        91. The ionisation energy of a hydrogen atom in terms of

                                                        Rydberg constant (R H ) is given by the expression

                                                        (a) R H hc

                                                        (b) R H c

                                                        (c) 2R H hc

                                                        (d) R H hcN A

                                                        92. The ratio of the energies of photons of 2000 Å to that of

                                                        4000 Å is

                                                        (a) 2 (b) 4 (c)

                                                        1

                                                        1

                                                        (d)

                                                        2

                                                        4

                                                        93. For a ‘d’ electron, the orbital angular momentum is

                                                        (a) 6 (b) 2 (c)  (d) 2

                                                        94. The energy of an electron in the first Bohr orbit of H-

                                                        atom is –13.6 eV. The possible energy value of the excited

                                                        state in the Bohr orbit of H-atom is

                                                        (a) –4.2 eV

                                                        (b) –3.4 eV

                                                        (c) –6.8 eV

                                                        (d) +6.8 eV

                                                        95. If uncertainty in position of an electron was zero, the

                                                        uncertainty in its momentum will be

                                                        h h

                                                        (a) zero (b) (c) (d) Infinity

                                                        2p

                                                        4p

                                                        96. Which of the following represents the correct set of the

                                                        four quantum numbers of 4d-electrons?

                                                        (a) 4, 3, 2, + 1 2

                                                        (b) 4, 2, 1, 0

                                                        (c) 4, 3, –2, 1 1

                                                        (d) 4, 2, 1, -

                                                        2

                                                        2

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

                                                        in the Balmer Series appears at

                                                        (a)

                                                        9R H –1

                                                        7R –1

                                                        cm

                                                        (b) H

                                                        cm

                                                        400

                                                        144

                                                        (c)

                                                        3R H –1

                                                        5R –1

                                                        cm

                                                        (d) H

                                                        cm

                                                        4

                                                        36

                                                        98. The fourth line of the Balmer series corresponds to

                                                        electron transition between which energy levels

                                                        (a) 6 and 2 (b) 5 and 2

                                                        (c) 4 and 1 (d) 5 and 1

                                                        99. The ionisation potential of hydrogen atom is 13.6 eV.

                                                        The ionisation potential of Be 3+ ion is

                                                        (a) 217.6 eV

                                                        (b) 109.8 eV

                                                        (c) 54.4 eV

                                                        (d) 136.0 eV

                                                        100. If 10 –17 J of light energy is needed by the interior of

                                                        human eye to see an object, the photons of green light

                                                        (l = 550 nm) needed to see the object are

                                                        (a) 27 (b) 28 (c) 29 (d) 30

                                                        101. The energy of a photon having wavelength 700 nm is

                                                        (a) 1.77 eV

                                                        (b) 2.47 eV

                                                        (c) 700 eV

                                                        (d) 3.57 eV

                                                        102. A 1-kW radio transmitter operates at a frequency of

                                                        880 Hz. How many photons per second does it emit?

                                                        (a) 1.71 ¥ 10 21 (b) 1.71 ¥ 10 30

                                                        (c) 6.02 ¥ 10 23 (d) 2.85 ¥ 10 26

                                                        103. The ratio of the e/m values of a proton and an a-particle

                                                        is

                                                        (a) 2 : 1 (b) 1 : 1 (c) 1 : 2 (d) 1 : 4

                                                        104. Which particle among the following will have the

                                                        smallest de Broglie wavelength, assuming that they

                                                        have the same velocity?

                                                        (a) A positron (b) A photon

                                                        (c) An a-particle (d) A neutron

                                                        105. The energy needed to excite a hydrogen atom from its

                                                        ground state to its third excited state is

                                                        (a) 12.1 eV

                                                        (b) 10.2 eV

                                                        (c) 0.85 eV

                                                        (d) 12.75 eV

                                                        106. The wavelength of the third line of the Balmer series

                                                        for a hydrogen atom is

                                                        (a)

                                                        21

                                                        100

                                                        (b)

                                                        100R •

                                                        21R •

                                                        (c)

                                                        21R • 100R (d) •

                                                        100

                                                        21
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                                                    2.16 Physical Chemistry-I for JEE (Main & Advanced)(a)9R H –17R –1cm(b) Hcm4001443R –1(c) H5R –1cm(d) Hcm43683. What element has a H-like spectrum and whose lineshave wavelengths four times shorter than those ofatomic hydrogen?(a) He (b) He + (c) H (d) Li +284. The second line of Lyman series of H coincides withthe sixth line of Paschen series of an ionic species X.Find X assuming R to be same for both H and X?(a) He + (b) Li +2 (c) Li + (d) H85. The work function for a metal is 4 eV. To emit a photoelectron of zero velocity from the surface of the metal,the wavelength of incident light will be(a) 2700 Å(b) 1700 Å(c) 5900 Å(d) 3100 Å86. If l 1 and l 2 denote the de Broglie wavelength of twoparticles with same masses but charges in the ratio of1 : 2 after they are accelerated from rest through thesame potential difference, then(a) l 1 = l 2 (b) l 1 < l 2(c) l 1 > l 2(d) None of these87. The velocity of electron of H-atom in its ground state is2.2 ¥ 10 6 m/s. The de Broglie wavelength of this electronwill be(a) 0.33 nm(b) 23.3 nm(c) 45.6 nm(d) 100 nm88. The wavelength associated with a golf ball weighing0.200 g and moving at a speed of 5 m/h is of the order(a) 10 –10 m(b) 10 –27 m(c) 10 –30 m(d) 10 –40 m89. An electron in a H-like atom is in an excited state. Ithas a total energy of –3.4 eV. Calculate the de Broglie’swavelength?(a) 66.5 Å(b) 6.66 Å(c) 60.6 Å(d) 6.06 Å90. Non-directional orbital is(a) 3s (b) 4f (c) 4d (d) 4p91. The ionisation energy of a hydrogen atom in terms ofRydberg constant (R H ) is given by the expression(a) R H hc(b) R H c(c) 2R H hc(d) R H hcN A92. The ratio of the energies of photons of 2000 Å to that of4000 Å is(a) 2 (b) 4 (c)11(d)2493. For a ‘d’ electron, the orbital angular momentum is(a) 6 (b) 2 (c)  (d) 294. The energy of an electron in the first Bohr orbit of H-atom is –13.6 eV. The possible energy value of the excitedstate in the Bohr orbit of H-atom is(a) –4.2 eV(b) –3.4 eV(c) –6.8 eV(d) +6.8 eV95. If uncertainty in position of an electron was zero, theuncertainty in its momentum will beh h(a) zero (b) (c) (d) Infinity2p4p96. Which of the following represents the correct set of thefour quantum numbers of 4d-electrons?(a) 4, 3, 2, + 1 2(b) 4, 2, 1, 0(c) 4, 3, –2, 1 1(d) 4, 2, 1, -2297. The first emission line in the atomic spectrum of hydrogenin the Balmer Series appears at(a)9R H –17R –1cm(b) Hcm400144(c)3R H –15R –1cm(d) Hcm43698. The fourth line of the Balmer series corresponds toelectron transition between which energy levels(a) 6 and 2 (b) 5 and 2(c) 4 and 1 (d) 5 and 199. The ionisation potential of hydrogen atom is 13.6 eV.The ionisation potential of Be 3+ ion is(a) 217.6 eV(b) 109.8 eV(c) 54.4 eV(d) 136.0 eV100. If 10 –17 J of light energy is needed by the interior ofhuman eye to see an object, the photons of green light(l = 550 nm) needed to see the object are(a) 27 (b) 28 (c) 29 (d) 30101. The energy of a photon having wavelength 700 nm is(a) 1.77 eV(b) 2.47 eV(c) 700 eV(d) 3.57 eV102. A 1-kW radio transmitter operates at a frequency of880 Hz. How many photons per second does it emit?(a) 1.71 ¥ 10 21 (b) 1.71 ¥ 10 30(c) 6.02 ¥ 10 23 (d) 2.85 ¥ 10 26103. The ratio of the e/m values of a proton and an a-particleis(a) 2 : 1 (b) 1 : 1 (c) 1 : 2 (d) 1 : 4104. Which particle among the following will have thesmallest de Broglie wavelength, assuming that theyhave the same velocity?(a) A positron (b) A photon(c) An a-particle (d) A neutron105. The energy needed to excite a hydrogen atom from itsground state to its third excited state is(a) 12.1 eV(b) 10.2 eV(c) 0.85 eV(d) 12.75 eV106. The wavelength of the third line of the Balmer seriesfor a hydrogen atom is(a)21100(b)100R •21R •(c)21R • 100R (d) •10021
Atomic Structure 2.17107. When the value of the azimuthal quantum number is3, the maximum and the minimum values of the spinmultiplicities are(a) 4, 3 (b) 8, 1 (c) 1, 3 (d) 8, 2108. The energy of an electron in the first Bohr orbit of H-atom is –13.6 eV. The possible energy value of the 3rdexcited state for electron in Bohr orbit of hydrogen is(a) –3.4 eV(b) – 0.85 eV(c) – 6.8 eV(d) + 6.8 eV109. For the hydrogen atom, the energy of the electron isdefined by the factor E n = –13.58/n 2 eV. Here n is positiveinteger. The minimum quantity of energy which itcan absorb in its primitive stage is(a) 1.00 eV(b) 3.39 eV(c) 6.79 eV(d) 10.19 eV110. The radius of Bohr’s first orbit in hydrogen atom is0.053 nm. The radius of second orbit in He + can be(a) 0.0265 nm (b) 0.0530 nm(c) 0.106 nm (d) 0.2120 nm111. The ratio of the radii of the first three Bohr orbits is(a) 1 : 0.5 : 0.33 (b) 1 : 2 : 3(c) 1 : 4 : 9 (d) 1 : 8 : 27112. An electron has wavelength 1 Å. The potential bywhich the electron is accelerated will be(a) 0.0926 V(b) 0.0502 V(c) 0.0826 V(d) 150 V113. Atomic number of chromium is 24, then Cr 3+ will be(a) diamagnetic (b) paramagnetic(c) ferromagnetic (d) None of these114. Which of the following arrangement of two electronsin two degenerated orbitals is not possible at all?(a)(c)(b)(d) All115. A compound of vanadium possesses a magnetic momentof 1.73 BM. The oxidation state of vanadium inthis compounds is(a) 1 (b) 2(c) 4(d) Cannot be predicted116. Uncertainty in position and momentum are equal. Uncertaintyin velocity is(a) h/p (b) h/2p(c) 1/2 m h/p (d) None of these117. The second line of Lyman series of H coincides withthe sixth line of Paschen series of an ionic species X.Find X assuming Rydberg constant to be same for bothH and X?(a) Li +2 -ion(b) Li + -ion(c) He + -ion(d) None of these118. Two particles A and B are in motion. If the wavelengthsassociated with particle A is 5 ¥ 10 –8 m, calculate thewavelength of particle B if momentum of B is half of A.(a) 10 –8 m (b) 10 –7 m (c) 10 –5 m (d) 10 –3 m119. The energy for an electron is an orbit of hydrogen atom13.6 2is given by, En= - Z eV . Calculate the energy of2nthe orbit having a radius 9r 1 where r 1 is the radius ofthe first orbit?(a) –1.51 eV(b) 10.2 eV(c) 13.6 eV(d) 1.36 eV120. An electron in a Bohr orbit of hydrogen atom with thequantum number n 2 has an angular momentum 4.2176¥ 10 –34 kg m 2 s –1 . If electron drops from this level tothe next lower level, find the wavelength of this line.(a) 18.75 ¥ 10 –7 m (b) 1.87 ¥ 10 –7 m(c) 187.5 ¥ 10 –7 m (d) 0.187 ¥ 10 –7 m121. The maximum wavelength of light that can excite anelectron from first to third orbit of hydrogen atom is(a) 487 nm(b) 170 nm(c) 103 nm(d) 17 nm122. The work function for a metal is 4 eV. To emit a photoelectron of zero velocity from the surface of the metal,the wavelength of incident light should be (nearly)(a) 2700 Å(b) 1700 Å(c) 5900 Å(d) 3100 Å123. The total energy of the electron in the hydrogen atom inthe ground state is –13.6 eV. The K.E. of this electron is(a) 13.6 eV(b) Zero(c) –13.6 eV(d) 6.8 eV124. Which of the following sets of quantum numbers representsthe highest energy of an atom?(a) n = 4, l = 0, m = 0, s = + 1 2(b) n = 3, l = 0, m = 0, s = + 1 2(c) n = 3, l = 1, m = 1, s = + 1 2(d) n = 3, l = 2, m = 1, s = + 1 2125. Which option gives the values of the quantum numbersfor the 21 st electron of scandium (Z = 21)?(a) 3, 1, 1, + 1 2(b) 3, 2, 2, + 1 2(c) 3, 2, –3, – 1 (d) 3, 1, 2, – 1 22126. The number of unpaired electrons in Mn 4+ (Z = 25) is(a) four (b) two (c) five (d) three127. The value of the magnetic moment of a particular ion is2.83 Bohr magneton. The ion is(a) Fe 2+ (b) Ni 2+ (c) Mn 2+ (d) Co 3+128. The number of spherical nodes in 3p orbitals is(a) one (b) three (c) two (d) zero129. Which of the following electronic configurations havezero spin multiplicity?
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