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ection A

Werite the answer of the following questions : (Each carries 2 Mark)

(i) Electric field lines are imaginary curves drawn in such a way that the tangent to it of each point shows the direction of electric
field at that point.

(ii) Field lines start from positive charges and end at negative charges. If there is a single charge, they may start or end at
infinity.

(iii) In a charge-free region, electric field lines can be taken to be continuous curves without any breaks.

(iv) Two field lines never cross each other.

(v) Electrostatic field lines do not form any closed loops.

(vi) Distribution of electric field lines gives an idea of electric field intensity in that region.

(vii) Field lines of a uniform electric field are mutually parallel and equidistant.

Nm®

@=80-10° C
(a) Net charge inside the black box :
Total charge (¢) enclosed by the box,

a4
From, ¢ = €
=P E
g=8-10>-8.85-10"12
5 g=708-10°C
5 g=0.07xC

(b) If the net outward flux through the surface of the box were zero, could you conclude that there were no charges inside
the box? Why or why not?
No. Because if there are equal positive and negative charges in box, then total electric charge in the box will be zero. This will

result in electric flux associated with box to be zéero.

The statements of Kirchhoff”’s laws are as follows :
(1) Junction rule : “At any junction, the sum of the currents entering the junction is equal to the sum of currents leaving the
Jjunction.”
(2) Loop rule : “The algebraic sum of changes in potential around any closed loop involving resistors and cells in the loop
is zero.”

Kirchhoft’s junction rule works on the law of conservation of charge and loop rule works on the law of conservation of energy.

1 =400
1=2A

turns
n=1000 metre

(a) Magnetic intensity (H)

H=nl
H=1000 x 2
H=2000 A/m

(b) Total magnetic field of the solenoid,
B= UH
I




o

n
butp, = Ho o = p K,
“B=M HyH
=B =400 x 41t x 1077 x 2000
SB=4x4mx2x1072
B =100.48 x 107
ZB=1T
(c) Magnetisation (M)
B=H,(H+M)
B

~ Mo =H+M

B
M= Mo —H

1
AM= 4nx107 2000

100 X10°
M= 4x3.14 —2000

5 M=7.9618 x 10° —2000
- M = 796180 — 2000

- M= 794180 A/m
~M=7.94 % 10° A/m

M= 8 x 10° A/m

(d) Megnetising Current (1,,))
M=nl

3

s|Z

m

7.94 % 10°

=794 A

As shown in figures when N-pole of magnet is moved towards coil, according to Lenz’s law, end of coil towards magnet behaves
as N-pole and induced current flows in anti-clockwise direction.

Suppose, here induced current flows in clockwise direction. In that case, end of coil towards magnet will behave as S-pole and
s0, attractive force arises between coil and magnet when coil approaches N-pole of magnet.

Due to attractive force, magnet does accelerated motion towards coil.

As a result, electrical energy arises in coil and magnet gains kinetic energy continuously.

Thus, in the process starting with a gentle push on magnet, without spending any extra energy, we get kinetic energy and
electrical energy. But this violates law of conservation of energy. Thus, our assumption is not correct.

Thus, direction of induced current is possible only as per situation shown in figure. As a result, repulsive force arises between

coil and magnet and energy spent (work done) gets transformed into kinetic energy and electrical energy.

Thus, it can be said that Lenz’s law is a specific statement of law of conservation of energy.

The device using which alternating voltage can be changed from one to another of greater or smaller value, is called a
transformer.




w  Principle :
m  Electro magnetic induction (Mutual induction)
- Construction :
m A transformer consists of two sets of coils, insulated from each other. They are wound on a soft iron core, either on top of

the other as in fig. (a) or on separate limbs of the core as shown in (b).

soft Iron (core)

z 4 z £

g g E g

& =3 B g

& ] <2 5

(2) (b)
w  One of the coils is called the primary coil and the other is called the secondary coil.
w  Number of turns in the coils are Np and Ng respectively.
w  Often, the primary coil is the input coil and the secondary coil is the output coil of the transformer.
w»  When an alternating voltage is increased using a transformer, it is called step up transformer, and if the voltage is decreased, the
transformer is known as step down transformer.

7.
w  Mass of Fe nucleus

mp,=55.85u
“ gy = 55.85 - 1.66 - 1027 kg
mpe=9.27- 1020 kg

- Radius of nucleus
R=R, AT
ZR=(12-101) (56)%
ZR=459-10"m

- Volume of nucleus

- 3.14 - (459 - 107

LV=405-10%m?

w  Nuclear density
mass
p = volume

9.27x107%
Lp= 4.05%x107%

2p=229-10"7kgm>

w  Asshown in figure two lenses A and B are arranges so that their principal axis is the same. The focal lengths of these are f; and

/> respectively. Here we will assume that since both the lenses are thin, their optical centre converge on each other. Let the centre

be the point P.




Let the object be placed at point O beyond the focus of the first lens A. The first lens produces an image at ;. This image I;
serves as a virtual object for the second lens. B producing the final image at I.

For the image formed by the first lens A,
1 1

1
Y _u=d L

For the image formed by the second lens B,
1L L
v_Y -4 (2

Adding equations (1) and (2),

1 1

I 1 z
vou=hh (3

If the two lens-system is regarded as equivalent to a single lens of focal length £

11
v -—u=1 @

Comparing equations (3) and (4),

The derivation is valid for any number of thin lenses, in contact. If several thin lenses of focal length f{, /5, f3, ... are in contact,
11 1
VAN Y

1
the effective focal length of their combination is given by S =

Huygen’s principle :
mp  “Every point or particle of a wavefront behaves as an indépendent’secondary source, emits by itself secondary spherical
waves. After a very small time interval the surfacedangential to@ll such secondary spherical wavelets gives the position and

shape of the new wavefront.”

S

S

o}

=)
o n

F

2
t=0 ¢

G,
=1

m A plane wavefront FF, is shown in the fig. at time = 0.

mp  To determine the shape of the wavefront at time ¢ = T, we draw spheres of radius UT, from each point (points A, B, C; ....
etc.) on the wavefront. (Where v is the speed of waves in the medium.)

iy A tangent common to all such points is drawn, which gives the position and shape of the new wavefront at time ¢ = T.

Voltage V=30 kV =30 x 10°V

(a) The maximum frequency (v,,,,) = ?

qV=E

max

qV = hv .
av

BV = h

max
1.6x10"° x30x10°
= 6.625x10°*

e Viay = 7:24 x 1018 Hz




11.

14

12.

(b) The minimum wavelenth of X-rays.

)\min =?
C
)\min: Vimax
3x108
Npin = 7:24%10'8
N, =0.414 x 10710

min

=0.0414 nm

Bohr combined classical and early quantum concepts and gave his theory in the form of three postulates. These are :
(i) Bohr’s first postulate : An electron in an atom could revolve in certain stable orbits without the emission of radiant energy.

m  According to this postulate, each atom has certain definite stable states in which it can exist, and each possible state has

definite total energy. These are called the stationary states of the atom.
mm  This contrary to the predictions of electromagnetic theory.

(ii) Bohr’s second postulate : The electron revolves around the nucleus only in those orbits for which the angular momentum is
h
in integral multiple of 27 .

i Where, & is Planck’s constant
h=6.625x 1047,

nh.
L= 21 Where,n=1,2,3....

(iii) Bohr’s third postulate : An electron makes a transition from one of its specified non-radiating orbits to another of lower
energy. When it does so, a photon is emitted having energy equal'to the energy difference between the initial and final states.

mmw  The frequency of the emitted photon is then givenby
hv=E;—E,

Where E; and Eare the energies of the inifial and final states and E; > E.

number of atoms in pure Si=5 x 102843

Concentration of As = 1 ppm
Impurity proportion is kept as 1 in 10° pure atoms.
5x10%
Total atoms of As=  10°  =5x102m3

As is pentavalent impurity. Thus As is donating one extra electron. So electron number density due to As atom,
n,=np=>5x 102 m>

2 _
Now n/ =n,ny,

n.
i
. _n
Sny = e
(1.5%10'¢)
Lmy= 5x10%
2.25%10%
sny= 5x10%

cny=45x%10"m™




> Write the answer of the following questions : (Each carries 3 Mark)
13.
- k—x cm ———F(15-x) cmA
O P A
*r e — 0
¢, =3 % 10°C q,= -2 x 10°C
(a) 3 15 cm A
m  Suppose, here the positive charge is at the origin and the negative charge is towords right side of the origin, on the x-axis.
m  Suppose, electric potential at point P is zero.
kg, kg,
L xx1072 4 (15-x)X1072 —
9, 49,
L xx1072 4 (15-x)%X1072 —
3x10° 2x10°"
L xx102 - (15-x)%x107 =
3x10°® 2%x10°*
L xx102 = (15-x)x107
3 2
s x = (15-x)
545 - 3x=0x
45 =5x
S x=9cm
- P
(6} A
¢, =3x10%C g, =-2x10%C
| | |
! 15 cm P ¥—15 cm !
| 1 {
() x' cm
m  As shown in fig., suppose, electric potcntial at point P’ is zero.
kg, kq,
L X102 4 (P —15)X107 —
3x10° 2x10°®
L X107 _ (X —15)%107% —g
3%x107 2x107°
L XX1072 = (¥=15)%x10°7
3 2
Lxt = x-15
S 3x0—-45=2
L3 -2x"=45
S x’=45cm
mwp  Like this, the electric potential will be zero at distances 9 cm and 45 cm from positive charge.
14.
- ———— A=V, At ——
o—r E
‘—

o




= A conductor of cross- sectional area A is shown in the figure. The electric field inside the conductor is E,

w  Due to this electric field, there will be net flow of charges across any area of the conductor.

- T o ozl
Because of the drift, distance travelled by electron in time Azis | "9 1 At.

- Suppose the number of free electrons per unit volume in metal is n, then the number of electrons passing through the area A is N
—nalalar

- . ) o . [o;]
The total charge flowing through the cross - sectional area in time At is —neA | “d 1 At ... (1)

-

Here, electric field E is directed towards the left as a result the total electric charge passing through the surface in the direction

of E , will be equal to the negative value of above equation (1).
g=—( nealla |At) )
Sq =neA|Ud | At

= The amount of charge crossing the area A in time At is by definition I Az (where I is the magnitude of the current).

- Hence,
B At=neA|G;| At

21=nealval 3
- 1

but current density j = A
[=jA
A A
~jA=neAl"dl (- from eq" (3))

S j=ne |;;| (4)

eE —_ E
.'.j:ne (7)'[( |Ud‘:el‘7‘[)
ne’E

Lj= om T..(5)
w  Writing above equation (5) in vector form

2
L he’t
J= m -E

™ Now comparing above equation with A=0E

we get

~oE =~ m -E

so=_m ..(6)

- Resistivity of conductor is reciprocal of conductivity

For meter - M.

- For meter M,

R =100Q

N, = 30 Turns

A, =36 x10°m’
B, =025T

1

2

R, =140
N, = 42 Turns
A, =18 x 10°m?

=050T




Vs

-

-

-

16.

- For both meters spring constant are same

“kp=ky=k
(a) Current sensitivity of meter M,
(ﬂ) N, B, A,

Ih = k (D

Current sensitivity of meter M,

(¢) NZBZAZ
b= Tk

T kK ..Q

taking ratio of equation (2) and equation (1)

(E)z NZ?AZ N,B,A,

k = 171771

) 42x0.50%1.8%x1073
- (T)I = 30%x025%3.6X107

42 7
. (%)1 =30 =5=14

(b) Voltage sensitivity of meter M,
( [} ) N, B/ A,

V)i - kR, 0
Voltage sensitivity of meter M,

( o ) N,B,A,

Vho KRy

Taking ratio of equation (4) and equation (3), w&have

(D NZBZAZ
(7)2 NkBRZ N,B,A Ry
o 1814 —= < < 8
(7)1 - k& _ NBAR,
(¥),

) 42x0.50x 1.8 X103 X 10
- (7)1 = 30X025%3.6X107 X 14

g (%)l =%x%=l

Self Practice <P

A rectangular coil of 120 turns and an area of 10 x 10 m?
suspended in a radial magnetic field of 45 x 10* T. If a
current of 0.2 mA through the coil gives it a deflection
of 36°, find the effective torsional constant for the spring
system holding the coil.

Nm
Ans : K =172 x 10°® 44

=7.5MHz=7.5x10%Hz

Vmin

Vinax = 12 MHz = 12 % 10% Hz




C

FromA= v,
w  Minimum wavelength (A ;)
c
Amin = vmax
3x10®
iy = 12X 10°
5 Appin =25 m
w  Maximum wavelength (A,.)
_c
)\max = Vmin
3x10®

“Appax = 7-5 %106
S Npax =40 m

w  Therefore, the range of wavelengths will be from 25 m to 40 m.

- (a) for convex lens,

v

convex
lens

u
i  As shown in the figure, placing a convex lens in the path‘of.a beam of light, it concentrates at point I. (- it is converging
lens.)
m  Here the point P behaves as a virtual object.
- object-distance u = 12 cm
image-distance v = ?
focal length /=20 cm

e from lens formula,
1

1o L
v_u=1/,
1L
o=/ +u
1 1 1
Lu =20 + 12
1 3+5
Lv = 60
60
'.U:8
=7.5cm

e This beam of light is concentrated near point I at a distance of 7.5 cm as shown in figure.




(b) for concave lens,

concave
lens

A
e TH—

m  As shown in figure, placing a concave lens in the path of a beam of light is concentrated near I.

- object distance u = 12 cm
image distance v =?
focal length f=—16 cm

e from lens formula,
LI
v_u=1/,

cl= c|= c|~=
I
>
+
I

S~v=48 cm

m  This beam of light is concentrated near point I at a distance of48'¢m as shown in figure.

The formula to find out the intensity of resultant wave generated due to super position of waves emanated from two coherent

sources is,

o
1=41, cos® (5) (where, ¢ - phase differenco),
Constructive Interference :
mm  If the phase difference at the point of super position is
mp @ =0,=21, £ 41 ... we will have constructive interference leading to maximum intensity.
me  Condition : phase difference = + 2nTt
n=0,1,2,3..)
Destructive Interference :
mmp  If the phase difference at the point of super position is
p ==£T, + 31, + 51 ... we will have destructive interference leading to zero intensity.
mp  Condition : phase difference =+ (2n + 1) T
n=0,1,2,3..)

Total energy of the electron in hydrogen atom is —13.6 eV.
=-13.6 eV

=_13.6x1.6x107"°

=22x10187

But the total energy

2
e

8re, r

E=




2
e

22 x10 8= Snaor

¢ frre)
. —18 _ "€ .
222x10 %= - dne,
7 ke?

2x22x10 18

Sor

L 9X10°X (1.6 1077

2%x22x107'8
2r=53%x10"1m=053 A

w  The centripetal force on the electron in the hydrogen atom is balanced by the Coulombian force.

1 2
mo> Ine e
ro= T L2
&2
L= 4ne mr
N
= V4memr

1.6%x107"°
\/4 X3.14%8.85% 10712 % 9.1
v= X103 x53%x 107!

L0=22x1

20.

- y=6x10"Hz E=?
P=2x10°W N=?

- (a) Each photon has an energy .
E=hv
E=6.625x10*x 6 x 10"
E=39.75x10720]
E=3.98x10717]

3.98x10 "
E= 1.6x107Y oy
E=249 eV

w  (b) If N is the number of photons emitted by the source per second,
Il 3 Then, P=NE

=50x10'
- Second Method :
- Energy of radiation (E,)
Power (P) = time (1)

nhy
t (v E,-nhv)

~P=

n P

t = hv

2x10°

= 6.625x10*x6x10"

n

f =0.05031 x 10'7
hotons

n _ 15 P

t =5.03x10 second




21.
- [=10cm=0.1 m

Arca A =P
=01
=0.01 m?
R=050Q
B,=0.10T
B,=0
0 =45°
At=0.70 sec
North
B
West :io East
A
South
- From Faraday’s law, induced emf'in loop
46,
le|= A7
|¢z — |
slel=  Af
|B2A cos0 — B A cos 9|
slel= At
|*B1A cos 9|
sel= At (- B,=0)

0.1X1072 X cos 45
~le|= 0.7

Lle]|=0.1x102V
S le|=1mV

- Induced current in the loop

£
I= R

11073
1= 05

L1=2x10° A
~1=2mA

> Write the answer of the following questions : (Each carries 4 Mark)

22.

+Q -Q
i
B 4 E ¢
1 F
+
—Q==== _ c tH++ +Q
¢ ——-Q
QF+
+ C1
i |7
A 7 | D
Y
500V




-

-

-

-

>

e

_ s

V=500V
equivalent network

(a)
(a) For the given network, (fig.a) all 3 capacitors C, C, and C; are in series connection, and their effective (/ equivalent)

capacitance is C’.

Now, C” and C, both are in parallel connection.

o

V=500V
equivalent network

()

Suppose, its equivalent capacitance is C.
~C=C+Cy
10
c=3 +10
40
C= 3 UF
The total charge of the circuit Q = CV
40
Q=3
20
Q=3
Q=6.67x10°C

x 1070 x 500

x 107

(b) Electric charge on capacitor C,
Q;=C4V=10x10"°x500
Q=5x1073¢C
Between A and D ; C;, C, and Cj all 3 capacitors are in series connection, and therefore the charge on each will be same.

Suppose, that equal charge is Q
p.d. between AB, BC and CD are V,, V, and V; respectively.

V=V, +V,+V;




23.

-

14

14

Q Q Q
500 = G+ Gy ¢,
11 1)
1,1,
50():Q(C1 ¢, G
()
500=Q\C'
ey
0.6
~500=q\ 3 <10

10

LQ=500x 3 x10°°
2Q=1.67x107C

As shown in the figure, a steady current I is flowing through a conducting loop of radius R.

The loop is placed in such a way that it lies in the y-z plane and the X=axis passing through its axis.

A point P lies at a distance x on the X-axis from its origin. We want to calculate the magnetic field at the point P.

Consider a current element 17 from the loop shown imfigure, The'magnitude of the magnetic field due to this element is,

B 117 x 7|

aB=4n - ()

Butld! L 7 because [d isin the yzplane andithe position vector ( 7) is in xy plane.

b 1dir sin 90
~LdB= 4n - »

Mo 1a
~dB=4n - 7 ()

From the figure, P =R>+x% Hence,

1, 1d!
B-dr - (R+2) 3

The magnetic field has two components at point P

[ 3

I 2

I 2

I 2

(i) Perpendicular component (¢B | = dB sin 6)

When the perpendicular components are summed to get the net magnetic field, they cancel each other and the
result is zero

(i) Parallel component (dB)=dB cos B)

The parallel components are summed up to get the net magnetic field, so it can be obtained by integrating dB, =
dB cos 6 over the loop.

dB(x) =dB cos
By Il
S dB(x)= 4m - R2+x% - (o50 ... (4) (- from equation (3))

From the figure,




R
1
cos8= (¥ +R?)?
B —R—
~dB(x)= 4m - R¥+x? . (RP+x)

Idl-R
3
ndB)= 4n - (R +a)?
w»  The resultant magnetic field.
IR
3
5ot dB(x) = 4m(R?+x7)2 f di
uOIR
; f
~B= 4n(R*+x")? nR) (- J dI=2nR)
1, IR?
3
~B= 2(R?+x%)2
- In vector form,

u, IR?

3
2

B = 2(R2+x2)7 .}

- To obtain the magnetic field at the centre of the loop x =0
wIR? 1

~B= 2R® = 2R

- If there are N turns, then
n, NIR?
3

B = 2(R2+x2)2 .}

24.

w  Asshown in the fig., an AC source is connected to a capacitor.
w  Voltage of the AC source,
v =v,sin Wt... (1)
Remember : A capacitor connected to an AC source, limits or regulates the current, but does not completely prevent the
flow of charge.
The capacitor is alternatively charged and discharged as the current reverses each half cycle.

- Let ¢ be the charge on the capacitor at any time .

- The instantaneous voltage v across the capacitor is,
4
v=C

q
S0, sin WE= C
S qg=v,,  Csinwt
- To find the current, we use the relation,
dq
i=dr

dq. d
wodt =v, C dt (sinwi)

“i=v,, WC cos Wt

) (ml +£)
s i=v, wC sin 2




m

—~|.C
3

Where i, = oC (Amplitude of current)
w  This equation is similar to the equation
v
_m
i = R for a purely resistive circuit.

m

- 1
Thus, the term ®C is similar (or analogus) to resistor in D.C. circuit.

- It is called capacitive reactance and is denoted by X.

L
% Xc= oC (Unit: ohm (Q))

w»  Therefore, the amplitude of electirc current

Dm
i, = Xc
- T
From eq. (1) and (2), it can be said that current is 2 rad ahead of voltage in phase.
- (mt + E)
Here, the voltage applied to the capacitor is U =, sin Wt And the current flowing through the circuit is i = i,, sin 2
- s
A comparison of both the equations shows that the current is 2 rad ahead ofivoltage.
n
- RN

Fig. shows the phasor diagram at an instant time ¢;. Here, the cufffent'phasor I is 2 ahead of the voltage phasor V as they
rotate counter clockwise.

w  Voltage of AC source U =U,, sin Wt

- Current in a circuit containing only capacitors is

(e )
=1, sn 2
- Where,
v,
x. L
i, = C= oC Amplitude of electric current

- The instantaneous power supplied to the capacitor is,
p=Ui
 norsin (113)
S p =0, 1, sin Wt sin
S p =V, 0, sin WE cos Wit
m m
Lp= 2 (2sin Wt cos wi)
But, 2 sin Wt cos Wt = sin 2 Wt

v i
m m

Sp= 2 sin2wt

w  Average power (during one complete cycle)
v i
m m

p=?=< 2

v i
m'm

sin 2 mt>

“P= 2 <gin2wt>
But, <sin2 wt>=0
~P=0
- Thus, average power supplied to a capacitor during one complete cycle is zero.




25.

L 20N 2NN 2N 2 2 2

s

L 2 /

Figure shows the cross section of a prism.

The path of a light passing through this prism is PQRS.
The angle of incidence is i and the angle of refraction is r at the first side AB.
The angle incidence is r, and the angle of emergence (angle of refraction) is e.
Angle between the direction of emergent ray RS and incident ray PQ is called angle of deviation (8).
In[JAQNR mzAQN = mzARN = 90°.
The sum of remaining two angles is 180°.
S 2A+ 2QNR=180° ... (1)
For AQNR,
ry+ry+ 2QNR=180° ... (2)
Comparing equation (1) and (2),
S 2A+ £QNR =7 + 7, + £LQNR
A=ty (3)
For AQMR, § is the exterior angle.
. 8=2MQR + 2MRQ ... (4)
buti=r +2MQR
~£MQR=i-r;
and same way ZMRQ = e —r;.
Substituting these two values in equation (4),
“o=i-rjte-r,
SO=ite—(r;try)

From equation (3),

2O=ite-A

60°-]
2
@ 50°
o
g
g
£ 405 =Dn '
= i=e
3

30° i L —t

1 e
0° 200 40° 60° 80°

incidence angle (7)
The graph of deviation angle versus incidence angle is shown in figure.
The graph shows that for a single value of deviation angle (8) there are two values of incidence angle i and hence also of e.

From the symmetry it can be said that angle of deviation & remains the same if angle of incidence i and angle of emergent e are
interchanged. Even if the path of ray can be traced back, resulting in the same angle of deviation.

From the graph, for a particular value of i = e the angle of incidence, a single value of deviation is obtained. At the minimum




26.

L2 4

deviation, D,, the refracted ray becomes parallel to its base.
Sowhen§=D,, andi =e, then r; =r,.

For prism, A=7r| + 1,

A=2r
A

Sy = 2 . (1)

and fromd=i+e—A,
D, =2i-A
2i=D, +A
A+D
. m

= 2 .0

Applying Snell’s law at incident point Q,
ny sini=nysinr

Substituting value of 7| and 7 from equation (1) and (2),

=52
Sony sin 2 =n, sin 2

A+D
. m
sin
( 2 )

. i A
on sin
A+D
. m
sin
( 2 )
sin4
Sny = 2

which is the formula to find the refractive index of the material of the prism.

G- Si, Ge
@ Electrons in a bond
O Hole

At absolute zero temperature, each of the valence electrons of Si (and Ge) is bound by the covalent bond. As a consequence S7
(and Ge) behave as insulators at absolute zero temperature.

The atoms of the crystal perform thermal oscillations at the room temperature. This results in breaking of several covalent bonds
and results in the electrons freeing from the covalent bond. These free electrons take part in electrical conduction.

Deficiency of electron is created at the place from where the electron becomes free.

This deficiency has the ability of attracting the electrons.

An electron which has become free from any other covalent bond can get trapped in this place.
This deficiency of electron is known as hole.

It behaves as if it has positive electric charge.

Remember that hole is not a real particle and it neither has any positive electric charge. It is just deficiency (or an empty space)

from where electron has become free.
At room temperature in Sithe required energy for electrons to escape from covalent bond is 1.1 eV and for Ge it is 0.72 eV.
In intrinsic (pure) Semiconductors, the number of free electrons, n, is equal to the number of holes, n;,. That is n, = n;, = n;;

where n; is called the intrinsic carrier concentration.

Here, electrons and holes are also known as intrinsic charge carriers.
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Nucleus of copper contains 29 protons and number of neutrons N=A-Z
=34
Mass Defect AM = [Zm]_7 +Nm, ] —m( gg Cu)
S AM =1[29 - 1.007825 + 34 - 1.008665] — 62.92960
< AM =[29.226925 + 34.29461] — 62.92960
~AM =0.591935 u
Binding Energy
E, =AM ¢
< B, =0.591935 x 931.5
~Ep=551.39 MeV

An energy of 551.39 MeV is required to separate protons and neutrons in a copper nucleus.
Number of atoms in 3 g copper coin,

Mass of Cu Number of atoms in Cu

63 g6.022-10%

~3g(®)
Number of atoms in coin,

3X6.022 X107
N= 63 =2.87-10%

The energy required to separate all the neutrons and protons from thecopperof 3 g.
E=E, N
~E=55139-2.87- 102 MeV
~E = 1582.4893 - 10%2 MeV
S E=1582.4893-10%%-10%- 1.6 - 1071°
~E=2531.98-10°1]
~E=253-10°]




