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2. Apswer any Jour guestions from  the
following : Pt

fa)  When four different samples of the same
glement are  taken i Thomson's
experiment, the following four sels of
parabolic traces are obtained

B2
>
B

M

— 1

= A

i x

R ] iy 1 7 | |

What inference can be doawn as repgards

the isotopic composition of the element
from the traces?

{h) ‘The velocity selector in & Bainbridge
mass speclragraph uses an electric field
of 30 kV m ™' and a magnetic field of
72107 panss, Find the speed of the ions
which will ultimately strike the
photegraphic plate.

fcl  An atom has 18 electrons n M-ghell,
Write symbolically how the electzons are
digtributed in the = p, g, -+ sub-shells,
using proper spectral notabion

{4} Show that the unil of Bohr magneton
may also he written as Az,
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fe} The energy levels of an atom  are
respectively —15 eV, -9V, -6 eV and
-3 & What is the ‘masimum
momentum of photon that the atom can
emic?

{1 Two Gelds are applied one after the
ather on an electran confined in an
arbit. [n one case the orbit is distorted,
and in the other case the electron
specds up. Which field corresponds to
which case? Explain with the help of
two diggrams.

3. Answer guestion fa) and any fwo from ),
fc) and (d) : Sx3=15

fa} A& hvdrogen atom in its ground state
undergoes a collision and lurns info an
ian. Find the wavelength of light emitted
if it regains its ground state.
If the electron is replaced by a negative
muon fu | with mass m, =200m,, then
caleulate the wavelength of ight emitted
by the modified atom in the transition
n=3ton =2 Assume Rydberg constant
R=1%107 m .
[n which region of the electromagnenc
spectrum  Lthis radiation will [all?
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bl What 1 the difference bebwecn
anomalous Zecman effect and Faschen-
Back effect? A proton is shot into & tin
mucleus (z=50), il the proton sops at a
distance of 1.6 =107 A from the centre
al the nuclews before retracing its path;
then find the energy (in MeV) with which
the proton was shot,

fel What 1= Rtz combinabon pronciple?
Using this principle, show that the wave
number of the sccond line in Balmer
zeries is the sum of the wave numbers
of the first lines in Paschen series and
EBalmer senes,

fetle Write: & short oofe o -any oné of bhe
follewing :
il Alkall specira
il Mormal Zeeman effect
fi}] Sommerfeld modification: of Bohr's

atoen model

4. MAnswer guestions fal and ) and any one
[roeme e, fdland fef @

ferf  Draw a neat labelled diapram of Aston's
mass speclropraph.
Discuss mathematically how the electric
ficld ‘disperses and the magncetic ficld
converges: a8 beam of ions. in the
apparaius,. Hefmcey arpee® cap the
condition of focussing of the heam,

d+H=1=10
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