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Q1. Anelectron in H-atom makes a transition from n = 3 to n = 1. The recoil momentum
of H-atom will be-
(@) 6.45x 102 N's (b) 6.8 x 102" Ns
(c)6.45x102*N's (d)6.8x 102 N's

Q 2. Find binding energy of an electron in ground state of hydrogen like atom in whose
spectrum the third line of corresponding Balmer series;is'108.5'nm
(@) 54.4eV (b)13.6 eV
(c) 112.4 eV (d)None of these

Q 3. In certain electronic transition from quantum-level n to ground state in'\atomic
hydrogen in one or more steps no line belonging to Brackett series is.observed. The

wave numbers which may be-observed in Balmer series/is
8R 5R

(a) ER,%?
(b) %—gg
(c) Se \ s

3R, 3R

@) 33

Q4. When electron and-its antiparticles (positron) revolve around their centre of mass. The
system so formed:is called-pesitronium ion. In which part of electromagnetic
spectrum-does-positronium ion radiate when it deexcites from its first excited state to
ground State
(a) Ultraviolet (b) Visible
(c) Infrared (d) Insufficient information

Q5. An electron with kinetic energy 9 eV is incident on hydrogen atom in its ground state,
the collision
(a) Must be elastic (b) May be partially elastic
(c) Must be completely inelastic (d) May be completely inelastic

Q6. An excited free hydrogen at rest undergoes transition from n = 3 to n = 1 emitting
photon of wavelength A then
(@ A <103 nm (b) A >103 nm
(c) =103 nm (d) None of these
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A neutron moving with a speed v makes a head on collision with a hydrogen atom in
ground state kept at rest. The minimum Kinetic energy of neutron for which inelastic

collision will take place is: (assume that mass of proton is nearly equal to the mass of
neutron)

(@) 10.2 eV (b) 20.4 eV (c)12.1eV (d) 16.8 eV

Hydrogen atoms absorb radiations of wavelength Ao and consequently emit radiations
of 6 different wavelengths of which three wavelengths are shorter than io. Choose the
correct alternative(s)

(a) The final excited state of the atomsisn =4

(b) The initial state of the atoms may be n = 2

(c) The initial state of the atoms may be n =3

(d) There are three transitions belonging to Lyman series

In a hypothetical atom like that of hydrogen, the mass of the electrons'is doubled. The
energy E, and radius r, of the first Bohr orbit will be (a, = Bohr'radius of hydrogen)

(a) EO = _272 EV , T‘O = —

(b) E,=—27.2eV ; 1,= ay
(C)Ey=—-136eV ; 1= ay /2
— Qo

(dEy=-13.6eV ; 1= —

Suppose that the potential-energy of-an hypothetical atom.eonsisting of.a proton and
an electron is given by U = “ke?/3r3.Then if Bohr's postulates are_applied to this
atom, then the radius of the nth-orbit will be propertional to

(a) n? (b) 1/ n? (c) n3 (d) 1/ n3

Whenever a hydrogen atom emits.aphoton.in the-Balmer series,

(@) it may . emit-another photon in the Balmer'series

(b) it must-emit another photon:in the-Lyman series

(¢) the second photon'will-have a wavelength of about 122 nm

(d) it may emit a:second photon, but the wavelength of this photon cannot be
predicted

A stationary He+ emitted a photon corresponding to the first line of Lyman series.
This photon liberated a photoelectron from a stationary H-atom in the ground state.
The velocity of the photoelectron will be —

(@) 3x107m/s (b) 6 x 10% m/s

(c) 8 x 107 m/s (d)3.1x 10°m/

An electron of energy 10.8 eV undergoes an inelastic collision with a hydrogen atom
in its ground state. Then (assuming m, >> m, , neglecting recoil of atom) -

(a) the outgoing electron has energy 10.8 eV

(b)10.2 eV of the incident electrons energy is absorbed by H-atom and the electron
would come out with 0.6 eV energy

(c) the entire energy is absorbed by H-atom and the electron stops

(d) none of the above
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Q.14 If we take into account the reality that both the nucleus and electron revolve around
their common centre of mass. During electron transition from a higher state n,, to a

lower state, n,, we find that the wavelength of the photon emitted is not given by the

formula % =R (n—l2 - %) where R is the Rydberg constant. The correct wavelength, in
1 2

that case depends on mass of electron (m) and mass of he nucleus (M) and is given by

1_pme 1L _1
(a) E_RM( n? nZ

(0) =Rz -2)
© 7=RGz-33)

@ 7=R Gz

M
M+m

)

Q.15 An H atom in ground state with kinetic energy 22eV hits another stationary H-atom in
ground state. The collision:
(a) must be elastic
(b) may be elastic
(c) may be perfectly inelastic
(d) may be inelastic

Q.16 Wavelength of photon emitted by H atom_in n =4 to n = 2 transition is equal to
wavelength of photon produced by He atom-in
(@) n=4ton =2 transition
(b) n =2 to n =1 transition
(c) n=6to n =3 transition
(d) n =8 to n =4 transition

Answer Key

Q1 a Q2 a Q3 ¢ Q4 a Q5 a

Q6 b Q7 b Q8 abd Q9 a Q.10 b
Q11 bc Q12d Q13b Q14 d Q.15 b,d
Q.16 d
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Q1) An electron in H-atom makes a transition from @ 1. The recoll
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hydrogen in one or more steps no line belonging to B ies is observed. The
wave numbers which may be observed in Bain i

Q3) In certain electronic transition from quantum Ievg\l\s&S und state in atomic
ackett




mass. The system so formed is called positronium io part of _
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Q6) An excited free hydrogen at rest undergoes tran @n =3ton=
emitting photon of wavelength A then
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Q7) A neutron moving with a speed v makes a head on eollision with a hydrogen
atom In ground state kept at rest. The minimum kine% f neutron for which
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Q9) In a hypothetical atom like that of hydrogen, the mi@]e electrons Is

doubled. The energy E, and radius r, of the first Bo | be (ap, = Bohr
\@/b{: —27.2 eV %

radius of hydrogen)

(b) Ey =—27.2 eV =\d ®@
(€) Eo = - ‘

(d) Eg =~ ﬁc
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Q12) A stationary He+ emitted a photon correspondi irst line of Lyman
series. This photon liberated a photoelectron fror Q% -atom in the ground
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Q15) An H atom in ground state with kinetic energy @another stationary
H-atom in ground state. The collision: »
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Q16) Wavelength of photon emitted by H atom in n @2 transition is equal
to wavelength of photon produced by He atom |
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