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

                                                        (d) Frequency of revolution of an electron in an orbit

                                                        3 3

                                                        n h

                                                        =

                                                        2 2 4

                                                        4p K Z e m

                                                        13. The electrons in a sample of gaseous Li 2+ ions which

                                                        are initially present in a particular excited state makes

                                                        a transition to a lower level. The emitted photons are

                                                        absorbed by a sample of H-atoms which are present

                                                        in their ground state. This sample of H-atoms on deexcitation

                                                        gives maximum 6 different types of spectral

                                                        lines. Find the quantum number of initial excited state

                                                        of Li 2+ ions.

                                                        (a) 11 (b) 12 (c) 13 (d) 14

                                                        14. The radial wave function for 1s electron in H-atom is

                                                        2 -r/

                                                        a

                                                        R = e

                                                        0

                                                        where a

                                                        3/2

                                                        0 = radius of first orbit of H-atom.

                                                        The ratio of probability of 1s electron in hydrogen

                                                        a0

                                                        a0

                                                        atom at distance a 0 from nucleus to that at distance

                                                        from nucleus is

                                                        2

                                                        1

                                                        (a) equal

                                                        (b)

                                                        e times

                                                        4

                                                        (c)

                                                        e times (d) e times

                                                        4

                                                        15. Which of the following has correct the matching of

                                                        curve and orbital?

                                                        I II III

                                                        2 2

                                                        4p r R y

                                                        2 2

                                                        4p r R y

                                                        2 2

                                                        4p r R y

                                                        r

                                                        r

                                                        r

                                                        (I) I (2p) II (1s) III (4p)

                                                        (II) I (3p) II (3d) III (3s)

                                                        (III) I (4d) II (2p) III (5d)

                                                        (IV) I (2s) II (4f) III (3d)

                                                        (a) II, III (b) I, III (c) III, IV (d) All

                                                        16. If the position of an electron can be determined within

                                                        ±0.0001 Å precision when momentum of electron is

                                                        h

                                                        , where a 0 is 0.529 Å, find the ratio of minimum

                                                        2pa0

                                                        uncertainty in momentum to given momentum.

                                                        [h = 6.626 ¥ 10 –34 ]

                                                        (a) 2423 (b) 2645 (c) 2768 (d) 2357

                                                        17. An unknown particle having double charge as proton

                                                        moves with wavelength l. It is accelerated from the

                                                        V

                                                        rest through a potential difference of volts, while

                                                        8

                                                        proton itself moves with same wavelength l when accelerated

                                                        from rest through a potential difference ‘V’

                                                        volts. The particle is

                                                        (a) He + (b) Li 2+ ion (c) He 2+ (d) Be 2+

                                                        18. When photons of wavelength l = 253.7 nm is subjected

                                                        on Cu plate (work function = 4.65 eV) then photoelectrons

                                                        are emitted. The magnitude of potential required

                                                        to stop photocurrent completely is 0.24 V. The kinetic

                                                        energy of ejected electron is

                                                        (I) 0.24 eV (II) 0.20 eV

                                                        (III) 0.10 eV (IV) 2.4 eV

                                                        (a) I, II, III

                                                        (b) II, III, IV

                                                        (c) I, III, IV

                                                        (d) All of these

                                                        19. The distance of spherical nodes from nucleus for the

                                                        given orbital are

                                                        3/2

                                                        1 Ê Z ˆ 2

                                                        Y radial = [( s 4s 3)] exp( s /2)

                                                        9 2

                                                        Á - + -

                                                        Ë a ˜

                                                        0 ¯

                                                        2Zr

                                                        where a 0 and Z are the constants and s = .

                                                        a0

                                                        (a) Zero, infinity (b)

                                                        a0 1 a0

                                                        ,

                                                        Z 2 Z

                                                        (c)

                                                        3 a0 1 a0

                                                        a0 3 a0

                                                        ,

                                                        (d) ,

                                                        2 Z 2 Z

                                                        Z 2 Z

                                                        20. The difference in angular momentum associated with

                                                        the electron in two successive orbits of hydrogen atoms

                                                        is

                                                        (a)

                                                        h h h

                                                        ( n - 1) h

                                                        (b) (c) (d)

                                                        p 2p

                                                        2

                                                        2p

                                                        21. The shortest l for the Lyman series of hydrogen atom

                                                        is … (Given: R H = 109678 cm –1 )

                                                        (a) 911.7 Å

                                                        (b) 700 Å

                                                        (c) 600 Å

                                                        (d) 811 Å

                                                        22. The velocity of an electron in the first Bohr orbit of a

                                                        hydrogen atom is 2.19 ¥ 10 6 ms –1 . Its velocity in the

                                                        second orbit would be

                                                        (a) 1.10 ¥ 10 6 ms –1 (b) 4.38 ¥ 10 6 ms –1

                                                        (c) 5.5 ¥ 10 5 ms –1 (d) 8.76 ¥ 10 6 ms –1

                                                        23. The atomic spectrum of Li +2 – ion arises due to the

                                                        transition of an electron from n 2 to n 1 . If n 1 + n 2 = 4 and

                                                        (n 2 – n 1 ) = 2, find the wavelength of the third line of

                                                        this series in Li +2 -ion.

                                                        (a) 1.08 nm

                                                        (b) 10.8 nm

                                                        (c) 108 nm

                                                        (d) 1080 nm

                                                        24. If the wavelength is equal to the distance travelled by

                                                        the electron in one second, then

                                                        (a)

                                                        l = h (b) l = h p

                                                        p

                                                        (c) l = h (d) l = h p

                                                        m

                                                        25. According to the Schrodinger model, nature of electron

                                                        in an atom is

                                                        (a) Particles only

                                                        (b) Wave only

                                                        (c) Both simultaneously

                                                        (d) Sometimes waves and sometimes particle

                                                        26. Which of the following describes orbital?

                                                        (a) y (b) y 2

                                                        (c) |y 2 |y

                                                        (d) All of these

                                                        27. In order to have the same wavelength for the electron

                                                        (mass m e ) and the neutron (mass m n ), their velocities
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                                                    2.20 Physical Chemistry-I for JEE (Main & Advanced)(d) Frequency of revolution of an electron in an orbit3 3n h=2 2 44p K Z e m13. The electrons in a sample of gaseous Li 2+ ions whichare initially present in a particular excited state makesa transition to a lower level. The emitted photons areabsorbed by a sample of H-atoms which are presentin their ground state. This sample of H-atoms on deexcitationgives maximum 6 different types of spectrallines. Find the quantum number of initial excited stateof Li 2+ ions.(a) 11 (b) 12 (c) 13 (d) 1414. The radial wave function for 1s electron in H-atom is2 -r/aR = e0where a3/20 = radius of first orbit of H-atom.The ratio of probability of 1s electron in hydrogena0a0atom at distance a 0 from nucleus to that at distancefrom nucleus is21(a) equal(b)e times4(c)e times (d) e times415. Which of the following has correct the matching ofcurve and orbital?I II III2 24p r R y2 24p r R y2 24p r R yrrr(I) I (2p) II (1s) III (4p)(II) I (3p) II (3d) III (3s)(III) I (4d) II (2p) III (5d)(IV) I (2s) II (4f) III (3d)(a) II, III (b) I, III (c) III, IV (d) All16. If the position of an electron can be determined within±0.0001 Å precision when momentum of electron ish, where a 0 is 0.529 Å, find the ratio of minimum2pa0uncertainty in momentum to given momentum.[h = 6.626 ¥ 10 –34 ](a) 2423 (b) 2645 (c) 2768 (d) 235717. An unknown particle having double charge as protonmoves with wavelength l. It is accelerated from theVrest through a potential difference of volts, while8proton itself moves with same wavelength l when acceleratedfrom rest through a potential difference ‘V’volts. The particle is(a) He + (b) Li 2+ ion (c) He 2+ (d) Be 2+18. When photons of wavelength l = 253.7 nm is subjectedon Cu plate (work function = 4.65 eV) then photoelectronsare emitted. The magnitude of potential requiredto stop photocurrent completely is 0.24 V. The kineticenergy of ejected electron is(I) 0.24 eV (II) 0.20 eV(III) 0.10 eV (IV) 2.4 eV(a) I, II, III(b) II, III, IV(c) I, III, IV(d) All of these19. The distance of spherical nodes from nucleus for thegiven orbital are3/21 Ê Z ˆ 2Y radial = [( s 4s 3)] exp( s /2)9 2Á - + -Ë a ˜0 ¯2Zrwhere a 0 and Z are the constants and s = .a0(a) Zero, infinity (b)a0 1 a0,Z 2 Z(c)3 a0 1 a0a0 3 a0,(d) ,2 Z 2 ZZ 2 Z20. The difference in angular momentum associated withthe electron in two successive orbits of hydrogen atomsis(a)h h h( n - 1) h(b) (c) (d)p 2p22p21. The shortest l for the Lyman series of hydrogen atomis … (Given: R H = 109678 cm –1 )(a) 911.7 Å(b) 700 Å(c) 600 Å(d) 811 Å22. The velocity of an electron in the first Bohr orbit of ahydrogen atom is 2.19 ¥ 10 6 ms –1 . Its velocity in thesecond orbit would be(a) 1.10 ¥ 10 6 ms –1 (b) 4.38 ¥ 10 6 ms –1(c) 5.5 ¥ 10 5 ms –1 (d) 8.76 ¥ 10 6 ms –123. The atomic spectrum of Li +2 – ion arises due to thetransition of an electron from n 2 to n 1 . If n 1 + n 2 = 4 and(n 2 – n 1 ) = 2, find the wavelength of the third line ofthis series in Li +2 -ion.(a) 1.08 nm(b) 10.8 nm(c) 108 nm(d) 1080 nm24. If the wavelength is equal to the distance travelled bythe electron in one second, then(a)l = h (b) l = h pp(c) l = h (d) l = h pm25. According to the Schrodinger model, nature of electronin an atom is(a) Particles only(b) Wave only(c) Both simultaneously(d) Sometimes waves and sometimes particle26. Which of the following describes orbital?(a) y (b) y 2(c) |y 2 |y(d) All of these27. In order to have the same wavelength for the electron(mass m e ) and the neutron (mass m n ), their velocities
Atomic Structure 2.21should be in the ratio (electron velocity/neutron velocity)(a) m n /m e (b) m n ¥ m e (c) m e /m n (d) one28. Which of the following is true about y(a) y represents the probability of finding an electronaround the nucleus.(b) y represent the amplitude of the electron wave.(c) Both A and B(d) None of these29. Consider an electron in the n th orbit of a hydrogen atomin the Bohr model. The circumference of the orbit canbe expressed in terms of the de Broglie wavelength l ofthe electron as(a) (0.529) nl (b) nl(c) (13.6) l(d) nl30. A particle X moving with a certain velocity has a deBroglie wavelength of 1A°. If particle Y has a mass of25% that of X and velocity 75% that of X, de Broglie’swavelength of Y will be(a) 3 A° (b) 5.33 A° (c) 6.88 A° (d) 48 A°31. What are the values of the orbital angular momentumof an electron in the orbitals 1s, 3s, 3d and 2p?(a) 0, 0, 6 , 2 (b) 1, 1, 4 , 2(c) 0, 1, 6 , 3 (d) 0, 0, 20 , 632. If m = magnetic quantum number and l = azimuthalquantum number, then(a) m = l + 2 (b) m = 2l 2 + 1m – 1(c) l =2(d) l = 2m + 133. The number of unpaired electrons in Mn 4+ (Z = 25) is(a) Four (b) Two (c) Five (d) Three34. After np orbitals are filled, the next orbital filled will be(a) (n + 1) s(b) (n + 2) p(c) (n + 1) d(d) (n + 2) s35. The value of the magnetic moment of a particular ion is2.83 Bohr magneton. The ion is(a) Fe 2+ (b) Ti (c) Mn 2+ (d) Co 3+36. In Bohr’s model of the hydrogen atom, the ratio betweenthe period of revolution of an electron in the orbitof n = 1 to the period of the revolution of the electronin the orbit n = 2 is(a) 1 : 2 (b) 2 : 1 (c) 1 : 4 (d) 1 : 837. Let u 1 be the frequency of the series limit of the Lymanseries, u 2 be the frequency of the first line of the Lymanseries, and u 3 be the frequency of the series limit of theBalmer series.(a) u 1 – u 2 = u 3 (b) u 2 – u 1 = u 3(c) u 3 = 1/2 (u 1 – u 3 ) (d) u 1 + u 2 = u 338. The energies of energy levels A, B and C for a givenatom are in the sequence E A < E B < E C . If the radiationsof wavelengths l 1 , l 2 and l 3 are emitted due tothe atomic transitions C to B, B to A and C to A respectivelythen which of the following relations is correct?(a) l 1 + l 2 + l 3 = 0 (b) l 3 = l 1 + l 22(c) l 3 = l 1 + l 2 (d)l1l2l3=l1 + l239. The wavelengths of photons emitted by electron transitionbetween two similar levels in H and He + are l 1 andl 2 respectively. Then(a) l 2 = l 1 (b) l 2 = 2l 1(c) l 2 = l 1 /2 (d) l 2 = l 1 /440. If first ionisation potential of an atom is 16 V, then thefirst excitation potential will be(a) 10.2 V (b) 12 V (c) 14 V (d) 16 V41. In which transition minimum energy is emitted?(a) • Æ 1 (b) 2 Æ 1(c) 3 Æ 2 (d) n Æ (n – 1) (n ≥ 4)42. Number of visible lines when an electron returns fromfifth orbit to ground state in H spectrum is(a) 5 (b) 4 (c) 3 (d) 101.LEVEL IIIColumn-I(A)(B)(C)(D)y 2 r4p r 2 y2 ry 2 ry 2 rrr –rrColumn-II(p) s-orbital(q) p-orbital(r) d-orbital(s) f-orbital(t) Radialprobabilitydistributionfunction.
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