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'SECTION-]

2. Write short answers to any EIGHT (8) guestions: (16)

(ii) Show that

(i) -Whatis electric intensity? What is its Sl unit?

Al Electric field intensity at any point is defined as “The -
force acting on a unit +ve charge placed at that point.”
Sl unit of electric intensity is Newton per Coulomb (NC-1).
1volt 1 Newton
1 meter ~ 1 Coulomb -

It
RARS, Sl unit of electric intensity from equatlon E= E IS r::ter '
: ; volt 1 Joul / coulomb
__ meter ~ meter

Newton x meter - o Newton
Ny o meter x coulomb Coulomb .
volt . Newton '
S meter — Coulomb el
(iii) Describe the force or forces on a positive point
charge when placed between parallel plates
with similar and equal charges.

Hence 1

- 5 When a positive point charge is placed between parallel

plates with similar and equal charges, then the net force on
the charge will be zero. Thus the value of resultant electric
intensity “E” is zero because the electric intensity “E,” due to

one plate is equal in magnltude but opposite in directlon of
electric intensity “E," due to the other plate

, E=E~E, w0
Hence the net force on the positive charge is zero.

' Thus, it will remain at rest.
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(iv) -

potential or of low potential?

[f3> Since, a positive charge would move from gy -

potential to low potential and a currentis defined as a directign

that positive charge would flow, an electron does the opposite,

So, electrons tend to go from low potential to high potential.

(v)  Describe the change in the magnetic field inside
a solenoid carrying a steady current I, if the
length of the solenoid is doubled but the
number of turns remains the same.

[T The strength, of magnetic field B produced inside the

solenoid when it has ‘n’ number of turns per unit length
and carries current I is given by e R, A i .
B= Ko N I. Tt

The value of ‘0’ can 'be_expressed_ asn= NI- where N

is total turns in the length 7 of solenoid. -

B=ji, 21
When [=2]
0T
B"=p,5;1
) - s
or -;8_2,_,

Thus on doubling the leﬁgth of solenoid keeping its
turns same, the number of turns per unit length decreases
and hence the value of field also decreases. '

ivi! What is CRO? What is the function of gfid in CRO?

_ e (CRO) is basically a high
~ -Speed graph-plotting device, It is a very versatile electronic

Cathode Ray Oscilloscop

Instrumen
Function of grid in CRO;

’

athode. It controls the number of electrons which aré

accelerated by anodes and ' ‘ i
, ' thus, i - rightness
of the spot fqrmed on the screen. t coptro|s th? brig £

Do electrons tend to go to region of hi(fh

The grid G is at a negative potential with respect to



(vii) Define ammeter. How can we increase the range -
of an ammeter? - Sy .
LY Ammeter is an instrument used for the measurement
of electric current in amperes. It is basically galvanometer.
Ordinary galvanometer cannot be used for measuring large
currents without proper modification.
¢ If we want to measure a maximum eurrent-|, it is
necessary to connect a low value bypass resistor called shunt.
- (viii) Suppose that a charge q is moving in a uniform
ol magnetic field with a velocity V. Why is there no work
done by the magnetic force that acts on the charge q?
[ND The magnetic force on the charged particle moving
in magnetic field is 'givg)n by, . -
e T REEq (VU BY
. The force F is normal to the motion of charged -
- particle, so _the]‘wor_lgdo‘_n)e by this force is given by
'_'__)-.,W=F|1n.'-d. gt |
where. d is -the‘dESpIacihent of charged particle and is at
~‘right angle tothe force F_,so ' |
Sini W= RadiebEd (P ! | )
2L T W S e " (cos 90° = 0)
- Thus we can say that magnetic force is only
deflecting force and it cannot do any work. |
~(ix) State Faraday's law of electromagnetic
. induction and also write expression for it. |
XS |t states that the emf induced in around any loop is
equal to the negative rate of change of outward magnetic

& - flux through the surface bounded by the loop.

s
~8"_NAt

| This is known as Faraday's law of electromagnetic
induction. The minus sign indicates that the direction of the
induced emf is such that to oppose the change in flux.
(x)  Define mutual inductance of the coils and also
define its unit henry. . < _'
LN The phenomenon in which a changing current in one
~coil induces an emf-in another ‘coil is called mutual



inductance. Mutual inductance depend_s ubon th
of turns of coil, their area of cross-section, their closene.sS
together and nature of core.

€ Number -

One henry is the mutual inductance of pair of cojig o

which the rate of change of current of one ampere per
second in the primary coil causes an induced emf of Ohe
volt in the secondary cail.

(xi) Does the induced emf in a circuit depend on the
resistance of the circuit? Does the Induced
current depend on the resistance of the circuijt?

Ans 2y expression for induced emf is given by
S Ab o | ;
e=-N At

This relation shows that the induced eémf in a3 coil -
only depends upon the rate of change of magnetic flux
and number of turns but does not depend upon the
resistance of the coil or the circuit. =~~~ L

As the induced current flowing through a coil is given by

I=p- i | R S A\ |

This relation shows that the value of current depends
upon the resistance of the coil. The smaller the value of the
resistance of the coil, greater will be the value of current.

(xii) In a transformer, there is no transfer of charge
from the primary to secondary. How is, then the
power transferred? = E- o G

D The two coils of the transformer are magnetically

linked i.e., the change of flux thrpugh one coil is linked

with other coil and induced emf. is produced. Power is
transferred due to magnetic flux linkage.

3. Write short answers to any EIGHT (8) questions: (16)

(i) Define temperature coefficient of resistance and-
m write its formula,

“The fractional change in resistance per kelvin is

IL(anxttm as the temperature coefficient of resistance.”
nit: '

The Sl unit of « (temperature coefficient) is K.



The formula of temperature coefficient of resrstartce ls i
R, =R, : g

o = R

ot

a . (ii) A potential difference is applied across the .

ends of a copper wire. What is the effect on the
drift velocity of free electrons by decreasing the
A length and the temperature of the wire?
m We know that

1 _. - o
d~nAe - k __ et
where =% and ° R“'_p;—li' |
~ Therefore, eq. becomes as.

AV

P

PA. >

nAez:.:

A
b nepL A, | -
- .- From thrs equation, it is clear that decreasmg the length.
.2 - and temperature of the wire, drift velocity will also increase.

! (m) Is the filament resistance lower or higher in a -
ol 500 W, 220 V: hg_ht bulb than in a: 100 W, 220 V‘?

Vv

U

-

m We know that Dl L
P Sk The resustance of ﬂlament of bulb of 500W 220V|s '
. " T S On the other hand the resrstance of fllament of bulb

v of1OOW 220V 8l iii s
S f—)-";%% -4s4q

It is clear that filament resistance is lower in a 500 W, |
220 V light bulb than that in 100 W, 220 \V bulb.

(iv). What |s,|mpedanee? Write its formula.




L —

N The comb_i-r_{éd effect of resistance and reactances in
a circuit is known as impedance and is denoted by Z_ |t jg
measured by the ratio of the rms value of the applieq
voltage to the rms value of resulting A.C. Thus,
Vrms |
L=7

rms
Its S.I unit is ohm. .
(V) A sinusoidal current has rms value of 10 A..
. What is the maximum or peak value? '
LGB rms (effective) values of current=1_.=10 A
Peak values = Maximum value =1, =7
Using the formula )

: Io-' ; p :
Irrns=_.\/§- R
or T =N2 1 : _ 5
SRR A RAD- T A2 5 1.414)
= 1414A 2 ol s T2

* Thus, maximum or peak value of current |

3 (vi) Whatis meant by A.M. and F.M.?

.. The téerm A.M stands for amplitude modulus. A type
of modulation in which amplitude of carrier wave  is
Increased or decreased as amplitude of superposing .
modulating signal increases or decreases. i . |

. F.M: .« L

s 14.14 A

Ductile substances are such sy stances which
undergo plastic deformation until theg breatl)t

_ Brittle substances are sych su ek Wik
-Just after the elastic limit js reached. Rlangas Which

(viii) Define stress and strain, What are their St units? . .
> Stress: | . _ -
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It is defined as™The force applied on unit area”to
produce any change in shape, volume or length of a body.

Force
Stress = A

Its unit is Nm-=2.
Strain: .

~“The change in the dimension of a body, produced
by the action of the deforming force is called strain.”

It has not unit.
Eﬁ% What is meant by hysteresis loss?
Ansg Hysterises loss is . the energy expended to
-magnetize and demagnetize the core material in .each
cycle of the A.C. S | )
% What is depletion region? | ’

Just after the formation of the p-n-junction, the free

electrons in the n-region, because of their random motion,
diffuse into the p-region. As a result of this diffusion, a
region is formed around the junction -in which charge

carriers are not present. This region is known as depletion

region the positive and negative ions which constitute the

depletion region. Due to charge on these ions. a potential
difference develops across the depletion region. _

(xi) - How does the motion of an electron in a n-type

- substance differ from the motion of holes in a p-
type substance?. b |

AnSg The 'motion of electrons in n-type semi-conductor is .

- more fast than motion of holes in p-type semi-conductor.
\ixij) What is the principle of virtual ground?
U Since, the open loop gain of operational amplifier is
very high of the order of 10°. - '
: o S5 '_Vo e 5.'
sy e
This is possible only when V, -V _is very small j.e.,
V+ -V -~ 0 = V+ ~ V-, ie, both inputs of Oop-amp are
virtually at same potential. Thus if one input is grounded,

- the other is virtual grounded i.e., if V, =0 = V_=0. This is _

known as principle of virtual ground.

4. Write short answers to any SIX (6) questions: (‘i 2)
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(i) Define Compton effect. At what angle Compton

shift becomes equal to the Compton wavelength?
B The phenomenon in which the wavelength of the
scattered X-rays is larger than the incident X-rays ig
known as Compton effect. |

h
AN = m.c (1 - cos 0)

. | h
where m_ is the rest mass of.the electron. The factor e

0
has dimensions of length and is called Compton

wavelength and has numerical value

s 6.63 x 103 Js
M,C -9.1x 103 kg x 3 x 108 ms~1
=243 x 10712 m

If the scaftered X-ray phiotons are observed at 0 = 90°,
the Compton shift AL equals the Compton wavelength.

(i)  As a solid is heated and begins to glow, why
| does it first appear red? &
g Ansg When-a solid is heated, then at the start of its glow, it
appears red because it emits wavelength of red light radiation.
(iii) What happens to -radiation energy from a
- Dlackbody if its temperature-is doubled?
Ansg According to Stefen’s Iawl‘ |
Total radiation intensity o« 4™ power of its temperature.
When the temperature is increased to double of its
value, then gl ik B
' - E=24=16 - :
Thus, if the -absolute temperature is doubled, the
total radiation emitted by black body increases 16 times.

- Define excitation energy and ionization energy.
Excitation Energy: "

. The amount of energy to lift an electron from ground
state to any higher energy state is called excitation energy.

Excitation energy = Energy of excited state - Energy of

| : ground state
lonization Energy:



bkt oo

the amount of enorgy equited o romove  the
clection from the atom is callod Tonization energy. For
hydrogen atom, the jonization anergy s 13,6 oV,

(v)  How ean spoctrum of hydrogon contaln so
many lines when  hydrogon . containa  one

. clectron? Explain,

L\_xb' When the energy is supplicd Lo the atom of hydrogon, it

will be excited. Then, Its singlo cloctron will jump from its

ground state to some higher energy lovel, Now, whon it de-

excites from higher lovel to groun(Y levol by sevaral jumps,

spectral lines of different wavelongth are omittod. That is

why, the spectrum of hydrogen contains many linas,

(vi)  Can X-rays bo reflectod, rofracted and polarized

. Justlike any othor waves? Explain.

F» X-rays are similar in nature to ordinary light with the
difference of frequency and wavelength and as a part of
electromagnetic spectrum, it can be reflected, refracted
diffracted and polarized.,

(vii) Write down two advantagos of solid state dotector.

LY Two advantages of solid state detector are as follow:
1. It is very small in size than any other detector and

operates at low voltage.. -

2. The solid slate detectors are more uscful for
detecting « and [} parlicles whereas a specially
designed detector and an amplifier can also be used
for high energy y-rays.

‘viiit Why are heavy nuclei unstabloe?

AiE» Heavy nuclei are unstable because their binding energy
per nucleon is less than the lighter nuclei. Also, neutrons are
not so rigidly bound with each other. As they are unstable, so
less energy is required to split heavy nuclei. |
(ix) A particle which produces more lonization is

" |ess penetrating. Why? |

LY A particle which produces more ionization loses a part of

its energy during each collision with an atom. The process of

lonization continues till the Pnrllcla losses all its energy and

comes to rest. Therefore, it has less penetrating power. As a-

particle is highly fonizing, therefore, its penetrating power is less,

SECTION-II
NOTE: Attempt any THREE (3) quostions,

"
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Q.5.(a) What is Gauss's law? Applying Gauss's law to
find the electric intensity between two oppositely
charged parallel plates. (5)

i Gauss's law states that “The flux through any closed

. 1 N H 0on
surface is - times the total charge enclosed in it.
'0 L

Mathematically, expression of Gauss's law is
1
4‘6 = 1_ x Q

0O i ;

Electric intensity between two oppositely charged

parallel plates: _ | , |

Consider two oppositely charged parallel metal

plates of infinite extent. Due to electric attraction, the

changes appear on the inner surfaces of the plates. Let
the surface charge density on each plate is o, i.e.,

ged |

In order to find out electric intensity E between the
plates, we imagine a closed Gaussian surface in the form
of a hollow box with its top inside the upper plate and its
bottom in the space between plates as shown in fig.
below. Since the figld lines are parallel ta the sides of box,
so there is no flux through them. |

ie, .. ¢,

As, there is no change inside the uppér plate'; so flux
- through the top.is also zero

’ j.e-, : ¢2 - 0 : By '
If Ais the area of bottom, then flux through it is given by
¢, = EA i

Now total flux throug'h box is
P =1t Pyt d;=0+0+EA
b, = EA ‘ - |

i
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According to Gauss's law, we have

b= | (1)
As o '—‘% =  g=0cA
Now putting ¢, = EAand q=c Ain eq. (1)
| EA '—Tgﬁ
By
E :-g- : i
80
~ In vector form, -
W A
E -=-g- r 't. o7
%

where ?_is the unit-vecidr directed from positive to negative plate.

- (b) A rectangular bar of iron is 2.0 cm by 2.0 cm in
~ cross-section and 40 cm long. Calculate the
resistance if the resistivity of ironis 11 x 10 Om. (3)

LD r=7 el oy
L=40cm=40x102m . "= "
A =2 %2 AN A .
E.: : :
R=pQx
| 40 x 102
g P S0
R—11X10 X4x10_4
R=11%x10°Q
R=114x10"

Q.6.(a) Derive an expression for torque acting on current
carrying coil placed in uniform magnetic field. (S)

LYD et us place a rectangular coil of wire in a uniform
magneticield that starts from the north pole of the magnet
and enters the south pole of the magnet. A current *I" is
set up the coil. Any segment of the coil now represents a




curtent canving wire in an external magnetic field and thus
expationces a force on it given by
F=1LBsino (1)
where 0 is the angle between conductor and the field.

il .
Let us divide the coil into four segments AB, CD, BC
~and DA. In case of segments AB and CD of the coil, the
angle 0 is zero or 180°, therefore, according to eq. (1),
force on these segments will be zero, because sin 0° or
sin 180° is equal to zero. But in case of segment BC and
DA, the angle 6 is 90° and force on these side will be

F,=F,=1LBsin90°

Fi=RRmllBx1 (v sm90° 1)
‘Therefore,
‘ F, =g
where,

L= l_l_ength of the sides BC and DA
F, = Force on the side DA

F, = Force on the side BC and cos (03

I = Current flowing through the coil
B= Magnetlc field in WhICh the coil is placed

The direction of the force is gnven by the vector IL X
_.)

B. It can be seen from figure, that F1 is directed out of the

- _
plane of the paper and F, into the plane of the paper. .
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Therefore, the forces F and F are equal and opposute SO
they form a couple WhICh tends to rotate the co
axis. The torque of this couple is given by ik
t = Force x Moment arm
. t=]Lxa
" where ‘@’ is the moment arm of the couple and is equal
to
the length of the side AB and CD. La is the area “A’gof the
coil, so the above equation becomes as
1=IBA - in ] ’ (2)

Eq. (2) gives the value of the torque when the fueld B |
is in the plane of the coil. However, if the field makes an '

angle o with the plane of the coil, as shown in fig. (2), the
momentum now because is a ¢os «, so :
1= Force x moment arm

t=ILBxacosa . . .- . (v La=A):
or t=IBAcosa gl T 2 A(8)
-However, if the coﬂ has "N” turns then total torque
on the coil is :

r-BINAcosa

(b) A c1rcular coil has 15 turns of radlus 2 cm each The

. plane of the coil lies at 40° to a uniform magnetlc ‘
field of 0.2 T. If the. field is increased by 0.5 T in
0.2 s, find the magmtude of induced emf? " (3)

% Given data: - o
¥ o ‘No: ofturns—N—15 e
: Radius=2cm=2x 102 m
. Area of cross-sectlon A=nrt
i m (F14)(20 10°%)3
=4.25% 103 mé: -

A en plane;of coil and field-= = 400 LR
ngle K d the field = 90° 400—50

. Angle between vector an
 Initial fi eld strength B1 =02T




- Final nmunullc llnlil “B3,s 00T
Chango in fiold = A = 13, - B, = 0.6 0,2 0.5 1
Time intarval = At = 0.2 soc

To find: Inducod amf = ¢ = 7
Calculation:
Using formula = ¢ = N ad
' it Al
As, A= AB A

= A BAcos ()
NABAocs ()
- AT
216 %0.3%1.26 2102 # cos 50
R 0.2
: . =18 %107 volt
Induced e.m.f=¢=1.8%107 volt,

Q.7.(a) Define comparator, Describe, how it is uzed as
a night switch? (1,1,3)

LY ‘Comparator: , -
A comparator is a circuit that accepts the voltage V,

and V, and output is zero volt, If V, >V, or outputs a
positive voltage level of V, > V., then comparator can be

built from operational amplifier.
Used as a Night Switch:
It is observed that when an op-amp is used as a

v

comparator, the street light at night can also be

automatically switched on when intensity of light is below a
certain limit. |

| The circuit for the operation of comparator as night switch
Is shown in figure. So, in this figure, resistances R, and R, forma

potential divider, The potential drop across R, provides the
reference voltage V,, to (+) Input of the op-amp. Thus
Vp = currentin (R, + R,) x R,



- Y/
I Ve =R, +CCR2) x R,
R, -
or Vg (R +R)xv (1)
Light Dependent Resistance:
‘ In the circuit diagram, LDR (R.) is the light dependent

resistance whose value depends upon the intensity of light
falling upon it. R, and R, form another potential divider. The

ntlal drop across R is V' which is given by

— Y

f =
o =
: 3 ﬁ‘gig "" o
F B R > T T ETWLEGA, .
'V’-R +R "Vcc v el (2).

V' provides the voltage to (—) input of the op-amp. V'
vill not be a constant voltage but it w:H vary with the
intensity of light. |
During'Day Time: - '

When Ilght IS fallmg upon LDR; R, is small.

Accerding to equation (2), V' will be greater such that
V' >V sothat V, = -V
The output of the op-amp is connected with a relay
system which gets energy (i.e., power) only when V = +V
and then it turns on the street lights. Thus, when V= -V,

~ the light will not be switched ON.

During Night:
After sunset as it gets darker. R, becomes larger and

V' decreases. When V' becomes just less than Vg, then

—-—




the output of op-amp switches to +V__ (i.e., V. = +V,.) which

energizes the relay system and hence the stréet lights are
switched or (turned) ON, ’

’

: 1 2 b
(b) A circuit has an inductance of; H and resistance of

2000 Q. A 50 Hz A.C is supplied to it. Calculate the -
reactance and impedance offered by the circuit. (3)

ARSS Given data,

Inductance = L = ;1[- H

Resistance = R = 2000 Q
Frequency = f = 20 Hz
To Find: “ '
() Reactance=X,=7? . °
(1) Impedance=2Z =7
(i) Using formula,

X =2nf
X, =0 B0
-, T
- X, =100Q .
(i) Using formula, |
Z =[R2 + XL2
=4/(2000)2 + (100)2
- =+/4010000
Z=2002.5Q

Reactance = X, = 100 Q
Impedance = Z = 2002.5 Q

Q.8.(a) Describe the formation of energy bands in solids.
Explain the difference amongst electrical behaviour
of conductors, insulators and semiconductors in
terms of energy band'theory. (4)

YD Electrons of an isolated atom are bound to the nucleus,
and can only have distinct energy levels. However, when a




large number of atoms, say N, are brought close to one another-~

to form a solid, each energy level of the isolated atom splits into -
N sub-levels, called states, under the action of the forces exerted *
by other atoms in the solid. These permissible energy states are
discrete but so closely spaced that they appear to form a - -

continuous energy band. There is a range of energy states which
cannot be occupied by electrons. These are called forbidden
energy states, and its range is termed as forbidden energy gap.
Accordmg to band theory, there are three types of
energy bands: - -
~(i) Valence band. - (i) Conductlon band
(iii) Filled band - -
(i) Valence band:. . ; |
- The energy band occupymg the valence electrons is
known as valence band. It is the highest occupied band. It may :
be completely fi lled or partially filled and can never be empty
(ii) Conduction band:
~ The. band above the valence band is called
conduction-band. It may be either empty or partially filled
with electrons.* n conduction band, the electrons move
freely and conduct electnc current through solids.

* . (iii) Filled band:

~The band below ‘the- valence band is normally
completely filled and is called filled band Frlled bands play
“no role in the conduction process. |
Dlstmgursh Between Conductor,
- Insulator ancl Semi-conductor
i -,Conductor “
~ - 'According to “Energy Band Theory", the conductors _
. are those materials in which:
(i)  Valence'and conduction bands largely overlap each other
(if) ~ There is no-physical distinction between the valence
*~ " and conduction bands. |
(iii) A plenty of elements are avallable for conductlon process.
| lnsulators
‘ In terms of energy bands the insulators are those

materials in whlch




(l) Valence band is completely filled.
(i)  Conduction band is completely empty.
(i) There are very large energy gaps between valence
: and conduction bands.
Semi-conductors:
In terms of energy bands, the semi-conductors are

those materials in which: =~ =
() Valence band is partially filled.
(i) Conduction band is also patrtially filled.
(i) There is very small forbidden energy gap of the order -

~ of 1 eV between the conduction band and valence band.

~ (b) An electron is to be confined to a box of the size .

of the nucleus (1.0 x 10-* m). What would be the
- speed of the electron if it were so confined? (3)

EYD Maximum uncertainty in the Iocatlon of electron is
equal to the size of the box itself that is Ax = 1.0 x 101 m
The minimum uncertainty in the velocity of electron is
~ found from Heisenberg's Uncertainty Principle.

, h
Ap m-A_x

.-m\ AV = E;

o - h 1. 05 X 10“34 Js

VT maxT 9.1x10% kg x 1.01 x 10~ m
; -115><10‘° ms™? :
- Q.9.(a) What are postulates of Bohr's model of the

hydrogen atom? Show that energy of hydrogen
atom is quantized. (5)

XD Bohr’s Model of the Hydrogen Atom:
" In order to explaln the empirical results obtained by °
Rydberg, Neils Bohr, in 1913, formulated a model of
hydrogen - atom. utilizing classical physics and Planck's
~ quantum theory. This semi-classical theory is based on

- the followmg three postulates



Postulate I: -
An electron, bound to the nucleus in an atom can °
move around the nucleus in certain circular orbits without |
radiating. These orbits are called the discrete stationary
states of the atom.
Postulate II:
Only those stationary orblts are allowed for wh:ch

orbital angular momentum is equal to an integral mu.ltlple-

h-.
of o €.

nh ' A :
N mvr=o" (i)
wheren=1,2'3, ..... and n is called the pnnCIpaI quantum
~number, m and v are the mass -and velocity of the orbiting

electron, respectively, and h is Planck S constant
Postulate ll:

Wheneyer an electron makes a transition, that'is,
jumps from high energy state E_ to a lower energy state

Ep,aphoton of energy hf is emltted SO that ' -
e L bl e INS W | () -
~ Quantized Radii: . e

Consider a hydrogen atom in WhICh electron moving "
with velocity v_ is in statlonary cwcular orb:t of radius r,.

L

~ From equatlon (|)

nh - .
V= 2nir.: B R (l")
For this electron to stay In the circular orbit, shown in

mv
fig., the centripetal force F. = '—r—ﬂ IS prowded by the
n
2.

Coulomb’s force F, = ':-? where e, is ‘the magnltude of

charge on electron as well as on the hydrogen nucleus
consisting of a single proton. Thus,
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(iv)

where constant k is equal to 4
neE

‘0
After substituting for v, from eq. (iii), we have,

n2h2 .
=32 kme2 =N T V)
; h2 ‘
where r = Ar2 kel = 0.053 nm

This agrees with the experimentally measured values
and is called the first Bohr orbit radius of the hydrogen
atom. Thus, according to Bohr's theory, the radii of
different stationary orbits of the electrons in the hydrogen
atom are given by, . ‘ ,

r,=r,, 4r, or, 16r1,
Substltutmg the value of r_ from eq. (v) in eq (iii), the

speed of electron in the nth orblt is:
o 2kl
Vi = et

(b) How much energy is absorbed by a man of mass’
80 kg who Treceives a lethal whole body
“equivalent dose of 400 rem in the form of low
energy neutrons for which RBE factor is 10? (3)

[X®»  RBE Factor = 10
D-400rem 400x001Sv 4 Sy
D ?

D, 48y

D=RBE= 70 =04GCy

Since 1 Gy is 1 J kg™!, hence total energy absorbed
by the whole body = mD =80 x 0.4 Gy = 32 J. |



