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

                                                        Exercise

                                                        LEVEL I

                                                        (a) 5, 0, 0, + 1 2

                                                        (b) 5, 1, 0, + 1 2

                                                        1. The energy of hydrogen atom in its ground state is

                                                        –13.6 eV. The energy of the level corresponding to

                                                        n = 5

                                                        (a) –0.54 eV

                                                        (b) –5.40 eV

                                                        (c) –0.85 eV

                                                        (d) –2.72 eV

                                                        2. The spectrum of He + is expected to be similar to that

                                                        of -

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

                                                        3. What possibly can be the ratio of the de Broglie wavelength

                                                        for two electrons having the same initial energy

                                                        and accelerated through 50 volts and 200 volts?

                                                        (a) 3 : 10 (b) 10 : 3 (c) 1 : 2 (d) 2 : 1

                                                        4. The uncertainty in the momentum of an electron is

                                                        1.0 ¥ 10 –5 kg m s –1 . The uncertainty of its position will

                                                        be (h = 6.626 ¥ 10 –34 kg m 2 s –1 )

                                                        (a) 1.05 ¥ 10 –28 m (b) 1.05 ¥ 10 –26 m

                                                        (c) 5.27 ¥ 10 –30 m (d) 5.25 ¥ 10 –28 m

                                                        5. The orbital with zero angular momentum is

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

                                                        6. The electronic configuration of the Mn 4+ ion is

                                                        (a) 3d 4 4s 0 (b) 3d 2 4s 1 (c) 3d 1 4s 2 (d) 3d 3 4s 0

                                                        7. Which of the following ions has the maximum number

                                                        of unpaired d-electrons?

                                                        (a) Zn 2+ (b) Fe 2+ (c) Ni 3+ (d) Cu +

                                                        8. The total spin resulting from a d 7 configuration is

                                                        (a) 1 (b) 2 (c) 5/2 (d) 3/2

                                                        9. Given: K L M N

                                                        2 8 11 2

                                                        The number of electrons present in l = 2 is

                                                        (a) 3 (b) 6 (c) 5 (d) 4

                                                        10. The value l and m for the last electron in the Cl – ion are

                                                        (a) 1 and 2 (b) 2 and +1

                                                        (c) 3 and –1 (d) 1 and –1

                                                        11. The maximum energy is present in any electron at

                                                        (a) Nucleus

                                                        (b) Ground state

                                                        (c) First excited state

                                                        (d) Infinite distance from the nucleus

                                                        12. Which electronic level would allow the hydrogen atom

                                                        to absorb a photon but not to emit a photon?

                                                        (a) 3s (b) 2p (c) 2s (d) 1s

                                                        13. The third line in Balmer series corresponds to an

                                                        electronic transition between which Bohr’s orbits in

                                                        hydrogen?

                                                        (a) 5 Æ 3 (b) 5 Æ 2 (c) 4 Æ 3 (d) 4 Æ 2

                                                        14. Correct set of four quantum numbers for valence electron

                                                        of rubidium (Z = 37) is

                                                        (c) 5, 1, 1, + 1 (d) 6, 0, 0, + 1 2

                                                        2

                                                        15. The orbital diagram in which the Aufbau’s principle is

                                                        violated is

                                                        (a)

                                                        (c)

                                                        2s

                                                        2 p 2 p

                                                        x y 2 p

                                                        z

                                                        ≠Ø ≠Ø ≠

                                                        2s

                                                        2 p 2 p 2 p

                                                        x x x

                                                        ≠Ø ≠ ≠ ≠

                                                        (b)

                                                        (d)

                                                        2s

                                                        2 px 2 px 2 px

                                                        ≠ ≠Ø ≠Ø ≠Ø

                                                        2s

                                                        2 p 2 2

                                                        x px pz

                                                        ≠Ø ≠Ø ≠Ø ≠

                                                        16. The total number of neutrons in dipositive zinc ions

                                                        with mass number 70 is

                                                        (a) 34 (b) 40 (c) 36 (d) 38

                                                        17. Which of the following sets of quantum numbers represents

                                                        an impossible arrangement

                                                        n l m s

                                                        1

                                                        (a) 3 2 –2

                                                        2

                                                        1

                                                        (b) 4 0 0

                                                        2

                                                        1

                                                        (c) 3 2 –3

                                                        2

                                                        1

                                                        (d) 5 3 0

                                                        2

                                                        18. The explanation for the presence of three unpaired

                                                        electrons in the nitrogen atom can be given by

                                                        (a) Pauli’s exclusions principle

                                                        (b) Hund’s rule

                                                        (c) Aufbau’s principle

                                                        (d) Uncertainty principle

                                                        19. The electronic configuration of an element is 1s 2 2s 2

                                                        2p 6 3s 2 3p 6 3d 5 4s 1 . This represents its

                                                        (a) Excited state

                                                        (b) Ground state or cationic form

                                                        (c) Cationic form only

                                                        (d) None of these

                                                        20. Which of the following has the maximum number of

                                                        unpaired electron (atomic number of Fe 26)?

                                                        (a) Fe (b) Fe (II) (c) Fe (III) (d) Fe (IV)

                                                        21. Which quantum number is not related with Schrodinger

                                                        equation?

                                                        (a) Principal

                                                        (b) Azimuthal

                                                        (c) Magnetic (d) Spin

                                                        22. If l 0 is the threshold wavelength for photoelectric

                                                        emission, l wavelength of light falling on the surface

                                                        of metal, and m mass of electron, then de Broglie wavelength

                                                        of emitted electron is
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                                                    2.12 Physical Chemistry-I for JEE (Main & Advanced)ExerciseLEVEL I(a) 5, 0, 0, + 1 2(b) 5, 1, 0, + 1 21. The energy of hydrogen atom in its ground state is–13.6 eV. The energy of the level corresponding ton = 5(a) –0.54 eV(b) –5.40 eV(c) –0.85 eV(d) –2.72 eV2. The spectrum of He + is expected to be similar to thatof -(a) Li + (b) He (c) H (d) Na3. What possibly can be the ratio of the de Broglie wavelengthfor two electrons having the same initial energyand accelerated through 50 volts and 200 volts?(a) 3 : 10 (b) 10 : 3 (c) 1 : 2 (d) 2 : 14. The uncertainty in the momentum of an electron is1.0 ¥ 10 –5 kg m s –1 . The uncertainty of its position willbe (h = 6.626 ¥ 10 –34 kg m 2 s –1 )(a) 1.05 ¥ 10 –28 m (b) 1.05 ¥ 10 –26 m(c) 5.27 ¥ 10 –30 m (d) 5.25 ¥ 10 –28 m5. The orbital with zero angular momentum is(a) s (b) p (c) d (d) f6. The electronic configuration of the Mn 4+ ion is(a) 3d 4 4s 0 (b) 3d 2 4s 1 (c) 3d 1 4s 2 (d) 3d 3 4s 07. Which of the following ions has the maximum numberof unpaired d-electrons?(a) Zn 2+ (b) Fe 2+ (c) Ni 3+ (d) Cu +8. The total spin resulting from a d 7 configuration is(a) 1 (b) 2 (c) 5/2 (d) 3/29. Given: K L M N2 8 11 2The number of electrons present in l = 2 is(a) 3 (b) 6 (c) 5 (d) 410. The value l and m for the last electron in the Cl – ion are(a) 1 and 2 (b) 2 and +1(c) 3 and –1 (d) 1 and –111. The maximum energy is present in any electron at(a) Nucleus(b) Ground state(c) First excited state(d) Infinite distance from the nucleus12. Which electronic level would allow the hydrogen atomto absorb a photon but not to emit a photon?(a) 3s (b) 2p (c) 2s (d) 1s13. The third line in Balmer series corresponds to anelectronic transition between which Bohr’s orbits inhydrogen?(a) 5 Æ 3 (b) 5 Æ 2 (c) 4 Æ 3 (d) 4 Æ 214. Correct set of four quantum numbers for valence electronof rubidium (Z = 37) is(c) 5, 1, 1, + 1 (d) 6, 0, 0, + 1 2215. The orbital diagram in which the Aufbau’s principle isviolated is(a)(c)2s2 p 2 px y 2 pz≠Ø ≠Ø ≠2s2 p 2 p 2 px x x≠Ø ≠ ≠ ≠(b)(d)2s2 px 2 px 2 px≠ ≠Ø ≠Ø ≠Ø2s2 p 2 2x px pz≠Ø ≠Ø ≠Ø ≠16. The total number of neutrons in dipositive zinc ionswith mass number 70 is(a) 34 (b) 40 (c) 36 (d) 3817. Which of the following sets of quantum numbers representsan impossible arrangementn l m s1(a) 3 2 –221(b) 4 0 021(c) 3 2 –321(d) 5 3 0218. The explanation for the presence of three unpairedelectrons in the nitrogen atom can be given by(a) Pauli’s exclusions principle(b) Hund’s rule(c) Aufbau’s principle(d) Uncertainty principle19. The electronic configuration of an element is 1s 2 2s 22p 6 3s 2 3p 6 3d 5 4s 1 . This represents its(a) Excited state(b) Ground state or cationic form(c) Cationic form only(d) None of these20. Which of the following has the maximum number ofunpaired electron (atomic number of Fe 26)?(a) Fe (b) Fe (II) (c) Fe (III) (d) Fe (IV)21. Which quantum number is not related with Schrodingerequation?(a) Principal(b) Azimuthal(c) Magnetic (d) Spin22. If l 0 is the threshold wavelength for photoelectricemission, l wavelength of light falling on the surfaceof metal, and m mass of electron, then de Broglie wavelengthof emitted electron is
Atomic Structure 2.13(a)È h( ll0)˘Í2 mc( l0– l)˙Î˚1212(b)Èh( l0– l)˘Í ˙Î 2 mcll0)˚(c)Èh( l – l0)˘Í 2 mcll0)˙ (d)Èhll0˘ÍÎ ˚2mc˙Î ˚23. It is known that atoms contain protons, neutrons andelectrons. If the mass of neutron is assumed to half ofits original value whereas that of proton is assumed tobe twice of its original value then the atomic mass of146 C will be(a) Same(b) 25 % more(c) 14.28 % more (d) 28.5 % less24. The shortest wavelength of He + in Balmer series is x.Then longest wavelength in the Paschene series of Li +2is(a)36x16x9x5x(b) (c) (d)5 7 5925. An electron in a hydrogen atom in its ground state absorbsenergy equal to ionisation energy of Li +2 . Thewavelength of the emitted electron is(a) 3.32 ¥ 10 –10 m (b) 1.17 Å(c) 2.32 ¥ 10 –9 nm (d) 3.33 pm26. In compound FeCl 2 , the orbital angular momentumof last electron in its cation and magnetic moment (inBohr Magneton) of this compound are(a) ( 6)  , 35 (b) ( 6) , 24(c) 0(d) None of these27. An electron, a proton and an alpha particle have kineticenergy of 16 E, 4E and E respectively. What is the qualitativeorder of their de Broglie wavelengths?(a) l e > l p = l a (b) l p = l a > l e(c) l p > l e > l a (d) l a < l e >> l p28. Given DH for the process Li (g) h Li +3 (g) + 3e – is19800 kJ/mole and IE 1 for Li is 520 then IE 2 and IE 1 ofLi + are respectively (approx value)(a) 11775, 7505 (b) 19280, 520(c) 11775, 19280 (d) Data insufficient29. The ratio of difference in wavelengths of first and secondlines of Lyman series in H-like atom to difference inwavelength for second and third lines of same series is(a) 2.5 : 1 (b) 3.5 : 1 (c) 4.5 : 1 (d) 5.5 : 130. Which of the following statements is INCORRECT?e(a) ratio for canal rays is maximum for hydrogenmion.e(b) ratio for cathode rays is independent of the gasmtaken.(c) The nature of canal rays is dependent on the electrodematerial.(d) The e 2m ratio for electron is expressed as E22B V ,when the cathode rays go undeflected under the1212influence of electric field (E), magnetic field (B)and V is potential difference applied across electrodes.31. The quantum numbers of four electrons (e1 to e4) aregiven below.n l m se1 3 0 0 +1/2e2 4 0 1 1/2e3 3 2 2 –1/2e4 3 1 –1 1/2The correct order of decreasing energy of these electronsis(a) e4 > e3 > e2 > e1 (b) e2 > e3 > e4 > e1(c) e3 > e2 > e4 > e1 (d) none32. If radius of second stationary orbit (in Bohr’s atom) isR. Then radius of third orbit will be(a) R/3 (b) 9R (c) R/9 (d) 2.25 R33. The wavelength associated with a gold weighing 200 gand moving at a speed of 5 m/h is of the order(a) 10 –10 m(b) 10 –20 m(c) 10 –30 m(d) 10 –40 m34. If the nitrogen atom had electronic configuration 1s 7 ,it would have energy lower than that of normal groundstate configuration 1s 2 2s 2 2p 3 , because the electronswould be closer to the nucleus. Yet 1 s 7 is not observedbecause it violates(a) Heisenberg uncertainty principle(b) Hunds rule(c) Pauli’s exclusion principle(d) Bohr postulate of stationary orbits35. The total number of electrons in ‘Cu’ atom havingmagnetic quantum number (m = 0) will be(a) 13 (b) 8 (c) 10 (d) 1236. Find the number of electrons with the value of azimuthalquantum number ‘l’ = 1 for Cd 2+ .(a) 18 (b) 20 (c) 22 (d) 2437. Two bulbs A and B are emitting monochromatic light ofwavelength such that A can just ionise H atoms and Bcan just ionise He + ions. If the power of A and B are 30W and 40 W respectively, calculate the ratio of numberof photons emitted per second by bulb A to bulb B.(a) 4 (b) 5 (c) 3 (d) 738. In a sample of hydrogen atoms, electrons jump from10 th excited state to ground state. If x is the number ofdifferent ultraviolet radiations, y is the number of differentvisible radiations and z is the number of differentinfrared radiations. The value of z – (x + y) is[Assume all the Balmer lines lie within visible region.](a) 17 (b) 18 (c) 19 (d) 3639. A 4pr 2 y 2 (r) vs r plotted for a H-orbital curve contains‘3’ maxima. If orbital contains 2 angular node then orbitalis(a) 5d (b) 4d (c) 5p (d) 4p
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