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

                                                        (a) (b)

                                                        (c)

                                                        (d) none of these

                                                        (i) –6.04 eV

                                                        130. The fraction of volume occupied by the nucleus with

                                                        respect to the total volume of an atom is

                                                        (a) 10 –15 (b) 10 –5 (c) 10 –30 (d) 10 –10

                                                        131. Which of the following is iso-electronic with neon-

                                                        (a) O 2– (b) F + (c) Mg (d) Na

                                                        132. The MRI (magnetic resonance imaging) body scanners

                                                        used in hospitals operate with 400 MHz radio frequency

                                                        energy. The wavelength corresponding to this radio

                                                        frequency is

                                                        (a) 0.75 m (b) 0.75 cm (c) 1.5 m (d) 2 cm

                                                        133. Radius of Nucleus of atom having Atomic mass = 64

                                                        will be

                                                        (a) 5 fm

                                                        (b) 9 fm

                                                        (c) 10 fm

                                                        (d) 85 fm

                                                        134. What is likely to be principal quantum number for a

                                                        circular orbit of diameter 20 nm of the hydrogen atom

                                                        if we assume Bohr orbit be the same as that represented

                                                        by the principal quantum number?

                                                        (a) 10 (b) 14 (c) 12 (d) 16

                                                        135. Choose the correct relationship.

                                                        (a) E 1 of H = 1/2 E 2 of He + = 1/3 E 3 of Li 2+ = 1/4 E 4

                                                        of Be 3+

                                                        (b) E 1 (H) = E 2 (He + ) = E 3 (Li 2+ ) = E 4 (Be 3+ )

                                                        (c) E 1 (H) = 2E 2 (He + ) = 3E 3 (Li 2+ ) = 4E 4 (Be 3+ )

                                                        (d) No relation

                                                        136. If the value of E = – 78.4 kcal/mole, the order of the

                                                        orbit in hydrogen atom is

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

                                                        137. If velocity of an electron in first orbit of H atom is V,

                                                        what will be the velocity of 3 rd orbit of Li +2 ?

                                                        (a) V (b) V/3 (c) 3 V (d) 9 V

                                                        138. In a certain electronic transition in the hydrogen atoms

                                                        from an initial state (A) to a final state (B), the difference

                                                        in the orbit radius |r 1 – r 2 | is 624 times the first

                                                        Bohr radius. Identify the transition.

                                                        (a) 5 Æ 1 (b) 25 Æ 1 (c) 8 Æ 3 (d) 7 Æ 5

                                                        139. Match the following:

                                                        (a) Energy of ground state of

                                                        He +

                                                        (b) Potential energy of I orbit (ii) –27.2 eV

                                                        of H-atom

                                                        (c) Kinetic energy of II excited

                                                        (iii) 8.7 ¥ 10 –18 J

                                                        state of He +

                                                        (d) Ionisation potential of He + (iv) –54.4 eV

                                                        (a) A – (i), B – (ii), C – (iii), D – (iv)

                                                        (b) A – (iv), B – (iii), C – (ii), D – (i)

                                                        (c) A – (iv), B – (ii), C – (i), D – (iii)

                                                        (d) A – (ii), B – (iii), C – (i), D – (iv)

                                                        140. From the following observations, predict the type of

                                                        orbital.

                                                        Observation 1: x y plane acts as nodal plane.

                                                        Observation 2: The angular function of the orbital intersect

                                                        the three axis at origin only.

                                                        Observation 3: R 2 (r)v/s r curve obtained for the orbital

                                                        is

                                                        R 2

                                                        ( r)

                                                        (a) 5p z (b) 6d xy (c) 6d x 2 – y 2 (d) 6 d yz

                                                        141. Consider the following nuclear reactions involving X

                                                        and Y:

                                                        X h Y + 4 2 He

                                                        Y h 8 O 18 + 1 H 1

                                                        If both neutrons as well as protons in both sides are

                                                        conserved in nuclear reaction then identify period number

                                                        of X and moles of neutrons in 4.6 g of X.

                                                        (a) 3, 2.4 N A (b) 3, 2.4

                                                        (c) 2, 4.6

                                                        (d) 3, 0.2 N A

                                                        142. Electromagnetic radiations having l = 310 Å are subjected

                                                        to a metal sheet having work function = 12.8

                                                        eV. What will be the velocity of photoelectrons with

                                                        maximum kinetic energy.

                                                        (a) 0, no emission will occur

                                                        (b) 2.18 ¥ 10 6 m/s

                                                        (c) 2.18 2 ¥ 10 6 m/s

                                                        (d) 8.72 ¥ 10 6 m/s

                                                        143. If in Bohr’s model, for unielectronic atom, time period

                                                        of revolution is represented as T n, z where n represents

                                                        shell number and z represents atomic number then the

                                                        value of T 1, 2 : T 2, 1 will be

                                                        (a) 8 : 1 (b) 1 : 8

                                                        (c) 1 : 1

                                                        (d) None of these

                                                        144. Which of the following orbital is non-directional?

                                                        (a) s

                                                        (b) p

                                                        (c) d

                                                        (d) All of these

                                                        145. Uncertainty in position is twice the uncertainty in momentum

                                                        Uncertainty in velocity is

                                                        (a)

                                                        h

                                                        p

                                                        (b)

                                                        1

                                                        2m

                                                        (c)

                                                        1

                                                        2m  (d) h

                                                        4p

                                                        146. For which orbital angular probability distribution is

                                                        maximum at an angle of 45° to the axial direction?

                                                        (a) d 2 2

                                                        x – y

                                                        2

                                                        (b) d z

                                                        (c) d xy

                                                        (d) P x

                                                        147. Which orbit will be the first to have ‘g’ subshell?

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

                                                        r

                                                        h

                                                        p
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                                                    2.18 Physical Chemistry-I for JEE (Main & Advanced)(a) (b)(c)(d) none of these(i) –6.04 eV130. The fraction of volume occupied by the nucleus withrespect to the total volume of an atom is(a) 10 –15 (b) 10 –5 (c) 10 –30 (d) 10 –10131. Which of the following is iso-electronic with neon-(a) O 2– (b) F + (c) Mg (d) Na132. The MRI (magnetic resonance imaging) body scannersused in hospitals operate with 400 MHz radio frequencyenergy. The wavelength corresponding to this radiofrequency is(a) 0.75 m (b) 0.75 cm (c) 1.5 m (d) 2 cm133. Radius of Nucleus of atom having Atomic mass = 64will be(a) 5 fm(b) 9 fm(c) 10 fm(d) 85 fm134. What is likely to be principal quantum number for acircular orbit of diameter 20 nm of the hydrogen atomif we assume Bohr orbit be the same as that representedby the principal quantum number?(a) 10 (b) 14 (c) 12 (d) 16135. Choose the correct relationship.(a) E 1 of H = 1/2 E 2 of He + = 1/3 E 3 of Li 2+ = 1/4 E 4of Be 3+(b) E 1 (H) = E 2 (He + ) = E 3 (Li 2+ ) = E 4 (Be 3+ )(c) E 1 (H) = 2E 2 (He + ) = 3E 3 (Li 2+ ) = 4E 4 (Be 3+ )(d) No relation136. If the value of E = – 78.4 kcal/mole, the order of theorbit in hydrogen atom is(a) 4 (b) 3 (c) 2 (d) 1137. If velocity of an electron in first orbit of H atom is V,what will be the velocity of 3 rd orbit of Li +2 ?(a) V (b) V/3 (c) 3 V (d) 9 V138. In a certain electronic transition in the hydrogen atomsfrom an initial state (A) to a final state (B), the differencein the orbit radius |r 1 – r 2 | is 624 times the firstBohr radius. Identify the transition.(a) 5 Æ 1 (b) 25 Æ 1 (c) 8 Æ 3 (d) 7 Æ 5139. Match the following:(a) Energy of ground state ofHe +(b) Potential energy of I orbit (ii) –27.2 eVof H-atom(c) Kinetic energy of II excited(iii) 8.7 ¥ 10 –18 Jstate of He +(d) Ionisation potential of He + (iv) –54.4 eV(a) A – (i), B – (ii), C – (iii), D – (iv)(b) A – (iv), B – (iii), C – (ii), D – (i)(c) A – (iv), B – (ii), C – (i), D – (iii)(d) A – (ii), B – (iii), C – (i), D – (iv)140. From the following observations, predict the type oforbital.Observation 1: x y plane acts as nodal plane.Observation 2: The angular function of the orbital intersectthe three axis at origin only.Observation 3: R 2 (r)v/s r curve obtained for the orbitalisR 2( r)(a) 5p z (b) 6d xy (c) 6d x 2 – y 2 (d) 6 d yz141. Consider the following nuclear reactions involving Xand Y:X h Y + 4 2 HeY h 8 O 18 + 1 H 1If both neutrons as well as protons in both sides areconserved in nuclear reaction then identify period numberof X and moles of neutrons in 4.6 g of X.(a) 3, 2.4 N A (b) 3, 2.4(c) 2, 4.6(d) 3, 0.2 N A142. Electromagnetic radiations having l = 310 Å are subjectedto a metal sheet having work function = 12.8eV. What will be the velocity of photoelectrons withmaximum kinetic energy.(a) 0, no emission will occur(b) 2.18 ¥ 10 6 m/s(c) 2.18 2 ¥ 10 6 m/s(d) 8.72 ¥ 10 6 m/s143. If in Bohr’s model, for unielectronic atom, time periodof revolution is represented as T n, z where n representsshell number and z represents atomic number then thevalue of T 1, 2 : T 2, 1 will be(a) 8 : 1 (b) 1 : 8(c) 1 : 1(d) None of these144. Which of the following orbital is non-directional?(a) s(b) p(c) d(d) All of these145. Uncertainty in position is twice the uncertainty in momentumUncertainty in velocity is(a)hp(b)12m(c)12m  (d) h4p146. For which orbital angular probability distribution ismaximum at an angle of 45° to the axial direction?(a) d 2 2x – y2(b) d z(c) d xy(d) P x147. Which orbit will be the first to have ‘g’ subshell?(a) 3 rd (b) 4 th (c) 5 th (d) 6 thrhp
Atomic Structure 2.19148. Frequency of revolution of e – in shell4 3p2pr(a)(b)3 rVVVqV(c)(d)2pr2pr149. The decreasing order of energy of the 3d, 4s, 3p, 3sorbitals is(a) 3d > 3s > 4s > 3p (b) 3s > 4s > 3p > 3d(c) 3d > 4s > 3p > 3s (d) 4s > 3d > 3s > 3p150. If n and l are respectively the principle and azimuthalquantum numbers, then the expression for calculatingthe total number of electrons in any orbit is(a)(c)l = nÂ 2(2l+ 1) (b)l = 1l = n+1Â 2(2l+ 1) (d)l = 0LEVEL IIl = n-1Âl = 1l = n-1Âl = 02(2l+ 1)2(2l+ 1)1. Select the correct statement for Ne.(a) It is not isoelectronic with H 2 O.(b) Last electron enters in s-orbital.(c) The value of ‘m’ must be zero for last electron.(d) The value of ‘l’ must be ‘1’ for last electron.2. Give the correct order of initials True (T) or False (F)for the following statements:(I) Number of electrons having ‘l = 0’ is 10 in Pd.(II) The value of Z eff for 3d electron of Cr and 3d electronof Mn is same as the number of electron in ‘d’subshell of Cr and Mn are same.(III) Multiplicity of Fe is equal to Ni +2 .Ê l ˆ(IV) Value of ÁË˜n ¯ for last electron of element havingatomic number 57 is 0.4.(a) T T T T(b) F T T T(c) T F T F(d) F F F T3. ‘A +2 ’ is isoelectronic with ‘CO 2 ’ and has (Z+2) neutron(Z is atomic number of A), then select the correctoption(s).(I) Mass number of A +2 is 50.(II) Last electron enters in ‘s’ orbital in element ‘A’.(III) Number of unpaired electron in ‘A’ is 4.(IV) During formation of A +2 , electron(s) are removedfrom ‘s’ as well as ‘d’ subshell.(a) I, IV (b) II, III (c) III, IV (d) All4. Calculate ‘Q’ for last electron of Gawhere Q = n + l + maximum possible value of ‘m’.(a) 6 (b) 8 (c) 7 (d) 55. Which of the following is / are true?(I) Multiplicity in Fe 3+ is greater than that in Co 3+ .(II) Ti 3+ , Cr + , Sc 2+ ions are diamagnetic.(III) Value of (n + l + m) for last electron of Mg is 3.(IV) The value of Z eff for 3s electron of Cl is 10.9.(a) I, IV(b) I, III(c) III, IV(d) All of these6. An element has mass number of 23 and its unipositiveion has electronic configuration 1s 2 2s 2 2p 6 . Select thecorrect statement(s).(I) It is isotonic with Mg 24 .(II) The ratio of n to l for last electron in atom of aboveelement is 2.(III) Atom of the above element is isoelectronic withH 2 O.(IV) Atom of the above element is paramagnetic.(a) I, IV (b) II, III (c) III, IV (d) All7. If the Aufbau principle is not followed and subshellsof a shell are progressively filled according to their energy,which of the following elements is paramagnetic?(a) Mg (b) Ca (c) Ni (d) Zn8. Find the total number of species having magnetic momentvalue of 2.84 B.M. from following species:Fe +2 , Cr, Cr 3+ , Ti 2+ , Mn 2+ , V 3+(a) 2 (b) 3 (c) 4 (d) 59. Select the correct statement(s).(I) Maximum number of electrons having1s = + in2sulphur is 9.(II) If electron has zero magnetic quantum numberthen it must be present in s-orbital.(III) All isoelectronic ions have same value of Z eff .(IV) Number of subshell present in a n th shell is equal to‘n’.(a) I, IV(b) II, III(c) III, IV(d) All of these10. Total number of electrons having l = 2 in Fe +2 accordingto Aufbau principle (n + l rule) is(a) 5 (b) 4 (c) 3 (d) 611. Similar to quantum number n, l, m a set of new quantumnumbers was introduced with similar logic but differentvalues defined asx = 1, 2, 3... all (+ve) integral valuesy = (x – 1) (x – 2)(x – 3)... No (–ve) valuez = +(y + 1/2) to – (y + 1/2) in integral stepsFor each value of (z), there will be two electrons, if (x + y)rule is followed similar to (n + l) rule then number ofelectron in third shell for Zn (Atomic number = 30) is(a) 12 (b) 13 (c) 14 (d) 1512. Select the incorrect statement(s) (According to Bohrmodel).(a) Total energy =(b) Radius of orbit =2 2 2 4-2pK Z e m2 2n h2 2n h2 24pKZe m(c) Velocity of electron in an orbit =2pKZenh2
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