UNITO 18 ELECTROSTATICS
IMPORTANT TOPICS FOR SLOW LEARNERS (MLL)

[J Statement of Gauss Theorem and its application.

[J Electric field due to infinite plane sheet of charge

1 Electric field due to spherical shell

[1 Electric field due to infinite uniformly charged line charge

[J Electric dipole- torque acting on the dipole, electric field on axial and equatorial line.
[J Energy stored in a capacitor.

1 Capacity of a parallel plate capacitor with (i) air (ii) dielectric (iii) conducting medium between the
plates

[J Electric potential due to dipole and point charge.

[J Numericals on series and parallel combination of capacitor.
1 Coulombs law

1 Electrostatic Potential energy and equipotential surfaces

IMPORT ANT FORM ULAE

1. Electrostatic force between two charges
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2. Electric field intensity due to a point charge, 1 i i, =
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4. Electric field intensity near an infinite thin sheet of surface charge densit@
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5. Electric potential, 7 1 i 4, :
Electric potential due to a point charge, 8-:
|
6. Relation between electric field and potentlal|— .—T {(numerically)
7. Dipole moment, [P a8 @
8. Torque on a dipole in uniform electric field, W =2 P.
9. Potential energy of dipole, w3} _|—H| Pl

10.Work done in rotating the dlpole in uniform electric field from orientation Q; to Q2 is
T T T -7 Hl Pl Hl Pl
11.Electric field due to a short dipole

(I) at axial point, ke VZ—,8—

>
(i) at equatorial point, [ 2—85
12. Electric potential due to a short dipole
(i)  Ataxial point, T = 'Z_"8>:
(i) At equatorial point, 4



13. Dielectric constant, L — %‘-‘
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14.Capacitance of parallel plate capacitor
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15. Combination of capacitors

; if space between plate partially filled with dielectric of thickness t.
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16. Energy stored by capacitor
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PREVIOUS YEAR QUESTIONS (1 marks)

1. Define dipole moment of an electric dipole. Is it a scalar or a vector?
Electric dipole moment of an electric dipole is equal to the product of either chargend distance
between the two charges. Where p=gx2a is the dipole moment. It is a vector quantity.

2. Why must electrostatic field be normal to the surface at every point of a charged conduction?
The component of electric field along the tangent to theusface of the conductor must be zerovh er e d
is angle between and tangent to the surface. Hence E is perpendicular to the surface.

3. A proton is placed in a uniform electric field directed along the positexis< In which direction will it
tend to nove?
Proton will tend to move along X axis in the direction of electric field.

4. Why do the electric field lines not form closed loop?
No electric field exist from negative to positive charge , hence electric field lines do not form closed
loop.

5. In which orientation a dipole placed in a uniform electric field is in a) Stable, b) Unstable Equilibrium?
(a) For stable equilibrium the angle between p and E must be 0
(b) For unstable equilibrium the angle between p and E must be 180

6. Two pont charges having equal charge are separated by 1m distance experience a force of 8N. What will
be the force if they are held in water at the same distance? (Giaerr I80)

| m k 80 10

8. Point out right or wrong for the following statement

a) The mutual forceetween two charges is not affected by the presence of other charges

b) The potential, due to a dipole, at any point on its axial line, is zero.

a) Right- According to principle of superposition, force between two charges is not affected by
presence obther charges.

b) Wrong- Potential due to a dipole is zero at equatorial line and not on axial line



9. A dipole, of dipole movement p is present in a uniform electric field E. Write the value of angle between p
and E for which the torque experiencedlvy dipole is minimum.

T = pE sin 0 for the torque to be minimum pEsin8 =0 .. sinf8 =0o0r 6 =

10. What is the electric potential due to electric dipole at an equatorial point?

Potential at a point on equatorial line is O.

11. Two charges2Q and +Q are located at points (a,0) and (4a,0) respectively. What is thedlughtlar
sphere of radius 63a6 with its centre at origin?
The total charge enclosed by spheLre 20Q +Q =-Q

According to Gauss theorem F =t—r

12. What is the shape of equipotential surface due to a single isolated charge?
For an isolated charge equipotential surface are concentric spherical shells and distance between them
increases with the decrease in field.
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13. A charge q is placed at the centre of a cube of side I. What is the flux passing through each face of the

cube?
According to gauss theorem electric flux linked with a closed surface j& =t_AK

The flux is symmetrically distributed through all the six faces

14. Figure shows three pouint charges +8agnd +3q. What is the flux through the closed surface S?
Electric flux through the surface S
_ 29 _ +29-q9 _ q

€o €0 €0
15. If the radius of Gaussian surface is halved, how will the flux through the Gaussian surface change?
Even if the radius of the surface is halved, the charge enclosed by the surface does not change hence
the flux remains constant.

16. A hollow metal sphere of radius 5 cms is charged such that potential on its surface is 5 V. What is the
potential at the centre of the sphere?
In side a hollow sphere potential is constant and same as that on its surface. HeWceVs=5V

17.Name a pissical quantity whose Sl unit is J/C. Is it a scalar or a vector quantity?
J/C is unit of electric potential. It is a scalar quantity.

18. A point charge Q is placed at a point O as shown in the figure, Is the potential diffexkevis@asitive,
negatve or zero, if Q is (i) positive (ii) negative.

Va—Vp =1t |-

4'JT'E[|. ra rg

where rall g
(i) 1 s positive when QuO
(ii1) 1s negative when Q@O0

19. What is the work done to move a test charge g through a distance of 1 cm along the equatorial axis of
dipole?



Potenti al at any point on the equatori al l'ine is

20A500eC charge is atethé@cmenfFie@edoWwosfguaoaeoi ns ime
between two diagonally opposite points on the square.

Two diagonally opposite points are equidistant from the centre of square hence potential at these

points due to given charge will be equal.

W= Qopw=s0 pV=0.

21. The following graph shows variation of charge Q with voltage V for two capacitors K and L. In which
capacitor is more energy stored ?

Q L

V

The slope of straight line represents capacitances. Therefore capacity of L will be more.
Energy stored in a capacitor - prr

At a given potential energy stored in L is more than that stored in K.

22. In the given figure X, Y represent parallel plate capacitors having the same area of plates and the same

distance of separation betweeerh What is the relation between the energies stored in the capacitors?
k=6 An

S— "i.l."'

In series combination charge on both the capacitors is same

: U, €, 1
U=< Hencex ==X = -
2C U, Cx 6

PREVIOUS YEAR QUESTIONS (2 marks)

1. Draw a plot showing variation of
a) Electric field E and
b) Electric potential V with distance r due to a point charge Q.
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2. Two uniformly | arge paradabllaetethéempt piatX¥sYhpia
apart. Sketch an equipotential surface due to electric field between thelpkaestticle of mass m is and

chargei g remains stationary between the plates, What is the magnitude and direction of this field?

Negative charge experiences a force in a direction opposite to electric field



3. Two charged conducting spheres of rachind pare connected to each other by a wire. Find the ratio of
electric field at the surface of the two spheres.
The two spheres will have same potential that is# V2
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Now ratio of electric field— = q; = X = == X - = =
E, k7 q- ri T3 Ty Ty
Eq1 _ 12
Ezx 1

4. Calculate amount of work done in turning an electric dipole of dipole md@r&0s C-m from position of
unstable equilibrium to the position of stable equilibrium in a uniform electric field of intensity/CQ
For unstable equilibrium 6=180" and for stable equilibrium 0=0"
Required work done
W =pE (cos8; —cos8,)
W =3x10"2x103(cos 180 — cos0) = —6 x 107°J

5. Plot a graph showing t he wvanereais theodistancefbetvzeerutheo mb
twocharges of each pair @8f e€Charge(1leC, 2 €C) and (

1
For given pair of charge Fez .SoMagnitude of qiqzis higher and negative in second case
6. A spherical conducting shell of inner radiusaRd outer radius #fhas a charge Q. A charge q is placed at

the centre of the shell.

i) What is the surface charge density on the a) Inner surface b) Outer surface of the shell.
i) Write the expression for the electric field at a point x>R2 from the centre of the shell.

i) @) Charge produced on inner surface by induction =q

01 = g2
Surface charge density on inner surface due to inductio 1
An equal amount of charge +q is produced on outer surface
b) Charge on outer surface is =q+Q
_ qtQ
0 — 2
Surface charge density on outer surfac 4TR;
E=kL°
i) Electric field at a distance x (x>R) is xZ and is directed away from the conductor.

7. A dipole, with its chargeg and +q, located at the point{mp) and (0,+b,0), is present in a uniform
electric field E. The equipotential surfaces of the fieldg@aaes parallel to the-¥ planes.

i) What is the direction of the electric field E?
i) How much torque would the dipole experience in this field?

(i) Electric field is along X-axis as it should be perpendicular to equipotential surface which is in-¥
plane

(ii) As dipole is along Y-axis and length of the dipole is 2b



Electric dipole moment is p=g2b, Electric field is given byE=Ei
Torque=pXE= q(2b)jX Ei=q2bE(-k) . Magnitude of torque isq2bE

8. Two charges +Q aridQ are kept at-k2, 0) and (x,0) respectively in the X plane. Find the magnitude
and direction of the net electric field at the origin(0,0).
+ Q charge is located at A(x0) AND i Q charge is at B(x,0)

E. T at O due to + Q chargeis E; = kx—Qz (Towards B)
2

E. F at O due to - Q charge is E, = k% (Towards B)
1

Net E. F at O is E=E,+E; (Towards B)

E = kQ [ L+l }

- lag

9. Two point charges 4Q, Q are separated by 1m in air. At what point ondheitiing the charges is
the electric field intensity zero? .
Electric field intensity is zero at P which is at a distance x from A

Electric field intensity Ex1due to 4Q at P = Electric field intensity Edue to Q at P
E F is zero at a distance of m from +4Q charge.

10.Define electric flux Write its SI unit. A spher
distributed over its surface. As the balloon is blown and increases in size, how will the eledtdorfigig

out of surface change? Give reason.

It is represented by electric field passing normally through a given surface. Sl unit of flux is newton
mz/coulomb. According to Gauss law electric flux through a closed surface is given le:t—A

The total flux coming out of the surface remains constant because it depends only on the charge
enclosed by the surface.

-~

a
—n )
€ , where is the surface

E
11. Show that the electric field at the surfateharged conductor is given | |
charge density and kb a unit vector normal to the surface of the conductor.
Let g charge be distributed uniformly on a surface of ([adius r Surface charge density

E = 412 — i
Electric field intensity on the surface of shell is o o

12. A cubical Gaussian surface encloses a charge 8.88%18 vacuum. Calculate electric flux through

one of its faces.

2= =16.7Nm?/C

Flux through each face of cube i o

13. A test charge g is moved without acceleration from A to C along the

A\ J

A

A J

A4
m

path from A to B and then to C in electric field E as shown in the fig,
(i) Calculate potential difference between A and C.

(i) At which point is the electric potential more and why?

(i) AB=4cm BC=3cm AC=5cm Va-Vc=-4E
(ii) As potential decreases in the direction of electric field hence potential at C is greater than that at A

14. Two point -Th@ragrees pl3acCedniscm apart



(i) Draw surface of the systerf) =

(i) Why do equipotential surface get closer near the point charge?
(i) Electric field near the charge is stronger hence the surfaces get closer

15. Find out the expression for the potential energy of a system of

three chargesigp and glocated at1,r2and swith respect to common origin O .
Potential energy of the charges q and (;

q19
Uz = k 142
T12
Similarly
q293
Uz =k
23
— I, 9143
o~ s o 13
S A ~ Net potential energy of the system

P U123 = U12 + U23 + U13

_ 1,119z q29s 9195

16. Can two equipotential surfaces intersect each other? Give reasons.

Two charge$ g and +q are located at points A (ég),and

B(0,0,+a) respectively. How much work is done inving

a test charge from point P(7,0,0) to-80,0)?

No, two equipotential surfaces cannot intersect each other

because two normals can be drawn at intersecting point on

the two surfaces which gives two directions of E at the same

point which is not possible.

Every point on X- axis is on the equatorial line of dipole hence potential at every point is zero.



17. Two point-2ckB&r gee 4e@aamded by a distance of
two charges is the electric potentairo.
Let the potential be zero at a point P at a distance x from the chargee C.

At P V1+V2=0
K1+ k22 =0
T4 rz
A B
4 >< 10 % 1< 10 ° - oy >
— Kk = 0O - -
X 1 — x P
ApC 1
4— 2(1 S
xT 1 x°rZ2(x = x
2=3x0'rx=%m
Potenti al i s zero at a distance of from 4¢C char
18. Net capacitance of three identical capacitor

connected in parallel? Find the ratio of energy stored in the two configurations if they are both connected to
the same source.

If n capacitors eacbf capacity C are connected in series then the equivalent capacity is given by
C. =5 or C=3>x1=3pF
And when connected in parallel

Cp — 3IC = 3 < 3 = 9

WV remaining constant energy stored in capacitor islJy — 21 cv?2

Ratio of capacity in series and parallel combination
[ 4 o 1
v, <, ©9
19. Two identical parallel plate (air) capacitorsa®d C have capacitance C each. The space between their
plates is now filled with dielectric as shown. If the two capac#tlishave equal capacitance, obtain the

relation between dielectric constant Kahd Ko.
P| P|

K C1 K, K, c2

al al

After inserting dielectric let their capacitance be C; and C5
k1€0A/2 ko€ogA/2 _ €pA (ky n k,
a = d  d (? ?)
C2 acts as if two capacitors each of area A/2 and separation d are connected in parallel

ok Ky
CZ—C(T?)

€y =kC and C5 =

Given €, = C»
Hence kC — C (% -+ %) or

k k
k= (2L 422
2 2
20. You are given an air filled parallel plate capacitar The space between its plates is now filled with the
slabs of dielectric constantikind K2as shownn Cz. Find the capacitance of the capaciteif@rea of
P Pl
| K, |
| Kz ]

the plates is A, distance between the plates al ol




After introduction of dielectric capacitor acts as if two capacitors each of area and separation d/2 are

€0 A
Cl_ 7
=g A =g A
(kl d'}z) (%2 d?/z
a1
CZ_EGA(2k1+2k2)
1 1 kg + K
CcC, Z2ZC4 feqFeo
. 2k K
_ _ €z = Ca k1+k2)
connected in serie
21. Twocapacimts of <capacitance of 6¢F and 12¢F are con
the 6¢F capacitor is 2V. Compute the total batte

Ci= 6 ¢ R72V V

gi=ClVi=6e Fx2V=12¢C

Charge on 12g=Fl2cca(pacitor ¢
Hence \2= 1V

Net potential difference V=V1+V2= 2+1=3V

21. A parallel plat capacitor with air between the plates has a capacitance of 8pF. The separation between th
plates is now reduced by half and the space between them is filled with the medium of dielectric constant
5. Calculate the value of capacitance @ tlapacitor in the second case.

EpA , . . .
C = — = 8pF Where A is area of plates and d is the distance between them
Now C' kEOA’ SEDA
ow = . E
2
A
0
=10C

d

C6=10X8=80 pkF
23. The given graph shows the variation of charge, q versus potential difference V
for capacitors €and G. The two capacitors have same plate areae @ Gouble than thatC

A

v Which of the lines in thgraph correspond toi@nd Candwhy?

The slope of graph represents capacity of capacitor A has greater slope than that of B
So capacitance of A is greater than that of B
24. Find the total capacitance of the capacitors in the given network.

2uF

6V — — 1uF 1uF —T— 2uF

2uF | |

The equivalent capacitance of Cand C2,( C06 )1C# (CE&C2)= 1l¢e F

Co i s p ara3asotheeehuivalenttcdpaci@ance of G CcandCsi s CO ==F+1 =2

Co is in serihas wihteh e@Qu. sCo/pa CiotkeEncde (Co006) = C
This in parallel vith Gs.so eq. capacitance across AB isgG1+1=2F.



Important topics or concepts for slow learners (Current Electricity)
U Electric curreni Definition and Formula.

U  Drift velocity, mobility and their relation with electric curremefinitions, Formulae
and Relation.

O h mo s Statement, Formula, Graph and Applications.

Electrical energy and poweDefinition and Formula.

Electrical resistivity and condugtty- Definition and Formula.

Carbon resistors, colour code for carbon resistéqgplications

Series and parallel combinations of resisté@@mulae and Applications.
Temperature dependence of resistanBelation.

Internal resistance of a celDefinition and Formula.

Potential difference and emf of a celDefinitions and Relation.
Combination of cells in series and in parall&ircuit diagram and Formulae
Ki r ¢ h h o f Statesent andvgisnple ap@imons.

Wheatstone bridgeCircuit diagram and balanced condition.

Metre bridge Principle, Circuit diagram and Formula.

Potentiometer Principle, Circuit diagrams and Formulae.

c oo oo o cCccCcC

UNIT II- CURRENT ELECTRICITY
Important Formulae

1 Electriccurrent = orl=—=—

2. In case of an electron revolving in a circle of radius r with speed v, period of revolutiop-s T =
Frequency of revolution, v==—, Current, | = ev =—
od hKYQ&orVEIRET w T

4. Current in terms of drift velocity)) is | = enA

5. Resistance of a uniform conductor, R== ——
6. Resistivity or specific resistance,” = —=——
7. Conductance =

8. Conductivity =———2 NJ ==—T

9. Current density = orj=—=ermn

10. Relation between current density and electric field,
2 r "9 2N 9 T

11. Mobility p =—
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13. The equivalent resistanté of a number of resistances connected in series is given by
Y=Y +Y+YDb XD
14. The equivalent resistanté of a number of resistances connected in parallel is given by
—=— — — 88
15. EMF of a cell, E=
16. For a cell of internal resistance r, theemfisE=V +Ir=1 (R +7)

17. Terminal p.d ofacell, V=IR=

18. Terminal p.d. when a current is being drawn from the cell, { k E

19.Terminal p.d. when the cell is being charged, V =E + Ir

20. Internal resistance of a cell, r=R{

21. For n cell in series, =—

22. For n cells in parallel, =—

23. Heat produced by electric current, FORt joule =5 cal

24. Electric power, P==VI =Z0R =—
25. Electric energy, W = Pt = VIORt

26. Potential gradient of the potentiometer wire, k=

27. For comparing e.m.f.s of two cells; =—

28. For measuring internal resisize of a cell, r = X R

29. For a balanced Wheatstone bridges—, If X is the unknown resistanee=—or X =—

30. In a slide wire bridge, if balance point is obtained at | cm from the zero end, theA=—



1.

AISSCE QUETIONS

A 10 V battery of negligible internal resistance 1s connected across a 200 V

battery and a resistance of 38 Q. Find the value of the current in circuit.
10V

E _ 200-10 _
r+R 0+38

The plot of the variation of potential difference across a combination of three

1dentical cells 1n series, versus current 1s as shown below. What 1s the emf of each
cell?

A I= 54

A:Let E be emfof each cell and 7 be the total internal resistance of circuit. The
equation of terminal potential difference V=3E-F............ (D)

AtV =06V, 1=0. Theretore fromeq (1), 6=3E-0=E =21

When electrons drift in a metal from lower to higher potential, does it mean that all the
free electrons of

the metal are moving in the same direction?
A: No.

A steady current flows in a metallic conductor of non-uniform cross-section. Which of
these quantities is constant along the conductor: Current, current density, drift speed,
electric field?

A: Current 1s constant along a conductor.
Two wires of equal length, one of copper and the other of manganin have the same
resistance. Which wire 1s thicker?
A: R= p% since R, =R, and 1 =1, but p,, = p,. -2 = % 1= 4, - A,
P, )OC Aen
The manganin wire 1s thicker.
A resistance R 1s connected across a cell of emt e and internal resistance r. A
potentiometer now measures the potential difference between the terminals of the cell

as V. Write the expression for ‘r’ in terms of E, V and R.
v
Two conducting wires X and Y of same diameter but different materials are joined in

series across a battery. If the number density of electrons in X is twice that in ¥, find
50



10.

11.

12.

the ratio of drift velocity of electrons in the two wires.
A: In series current 1s same Ix =I5 .
For same diameter, cross-sectional area is same.

. - y 1
Sonedv, =nedv, = = E—
’ ' v n 2

¥y X

A conductor of length L 1s connected to a dc source of emf V. If this conductor is
replaced by another conductor of same material and same area of cross-section but of
length 3L, how will the drift velocity change?

eVt 1

A: v, = o —
mL L

When the length is made 3L, the drift velocity becomes one third.
A wire of resistance 8 R 1s bent in the form of a circle. What 1s the effective resistance
between the ends of a diameter AB?

A: Two parts each of resistance 4R are connected in parallel; so effective resistance
across ends of diameter 4B 1s 2R
State Kirchhoff’s rules.
A: Kirchhoft’s Rules:
(7) The algebraic sum of currents meeting at any junction is zero, i.e. Y /=0
(77) The algebraic sum of potential differences across circuit elements of a closed circuit
1S Zero,i.e.,
V=0
Write any two factors on which internal resistance of a cell depends.
A: The mnternal resistance of a cell depends on (1) distance (1) between electrodes.
(1) area (A) of immersed part of electrode, and (111) nature and concentration of
electrolyte.

The following graph shows the variation of terminal potential difference J, across a
combination of three cells in series to a resistor, versus the current, /.

(1) Calculate the emf of each cell. (1) For what current 7 will the power dissipation
of the circuit be maximum?

Vo(volf) —»

10 50 » i (ampere)

A: (1) Let E be emf of each cell and r be the total internal resistance of circuit.
The equation of terminal potential difference V=3E-IF............ (1)

h
—_



13.

14.

15.

AtV=6V,1=0. Therefore from eq (1), 6=3E-0—=E =2V

(1) At V=0V, 1=2A. Therefore fromeq (1), 0=6-2r=r=3Q
(11) For maximum power dissipation, external resistance (R) = Internal resistance (r)
‘ _3E _ 6
Current, I = = =14

r+ R 3+3

A conductor of length ‘/° 1s connected to a dc source of potential “V’. If the length of the
conductor 1s doubled by gradually stretching it, keeping “V’ constant, how will (1) drift
speed of electrons and (11) resistance of the conductor be affected? Justify your answer.

A: (i) v, = el'r ; 1

o —

mL L
Thus, the length 1s doubled, the drift velocity becomes half.

. [

1) R=p—

(1) R=p—
When the length of the conductor 1s doubled, the area of cross section becomes half.

New resistance R = p 2 4,9i =4R

S

Thus, the length 1s doubled, resistance becomes four times.

Two students ‘X’ and Y’ perform an experiment on potentiometer separately using the
circuit given. Keeping other parameters unchanged, how will the position of the null
point be affected 1t (1) ‘X’ increases the value of resistance R in the set-up by keeping the
key K, closed and the key K, open? (11) Y’ decreases the value of resistance S 1n the set-
up, while the key K, remain open and the key K, closed? Justify.

E
+ = =1 K
L LR I L,
A J B
IS \
L
e Lo ©)

— s 1 COg
A: (i) By increasing resistance R the current through 45 decreases, so potential gradient
decreases. Hence a greater length of wire would be needed for balancing the same
potential difference. So the null point would shift towards B.

(if) By decreasing resistance S, the current through AB remains the same, potential
gradient does not change. As K, 1s open so there is no effect of S on null point.

Plot a graph showing temperature dependence of resistivity for a typical semiconductor.
How 1s this behaviour explained?
A: Variation of resistivity with temperature is shown below:



16.

17.

18.

19.

—

=
Explanation: In semiconductor the number density of free electrons (7) increases with
increase in temperature (/) and consequently the relaxation period decreases. But the
effect of increase i » has higher impact than decrease of p. So, resistivity decreases with
increase in temperature.

(a) You are required to select a carbon resistor of resistance 47 £ Q + 10% from a large
collection. What should be the sequence of colour bands used to code 1t? (b) Write the
characteristics of manganin which make it suitable for making standard resistance.

A: (a) Sequence of colour should be: Yellow, Violet, Orange and Silver

(b) (i) Very low temperature coefficient of resistance. (77) High resistivity

In the given circuit, assuming point A to be at zero potential, use Kirchhoff’s rules to
determine the potential at point B.

4\
1A D 3A
—*—*—' || B

R 20 R
g 1[1f . —
A I C 3A
2V
A: By KCL, current in DC branch [ = 3-1 =2A
Applying KVL along path ACDB, V,+2+2X2 4=V, =V, =V, +2=0+2=2V

Define drift velocity. Write its relationship with relaxation time in terms of the electric
tield £ applied to a conductor. A potential difference V" 1s applied to a conductor of
length L. How 1s the drift velocity affected when 77 1s doubled and L 1s halved?

A: Drift velocity 1s defined as the average velocity with which the free electrons get
drifted towards the positive end of the conductor under the influence of an external
electric field applied. It 1s given by

_elr

ComL

When V' 1s doubled and L 1s halved, the drift velocity becomes 4 times.

v,

Define ionic mobility. Write its relationship with relaxation time. How does one
understand the temperature dependence of resistivity of a semiconductor?
A: Mobility of an 10n 1s defined as the drift velocity per unit electric field.

v e . 2,
4 =_"1. Itsunitism /Vs.

H= E m






