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a)The potential difference required for unit current inaco

atoms which resist the motio

NAUCLOT ccvuivavsssraseess

b)During the drifting of electrons, they collide with n of electrons.

¢) In conductors, N0 significant rise of number of free electrons with rise of temperature: But due to
the thermal agitation of the atoms, more collisions occur. Therefore resistance

..................................

Iy A ——E L

ctors is decreased to a very low values, at @ certain

d) When the temperature of some condu
super conductivity...

semperature, their recistance suddenly drops t0 Z€r0. it is called
i)V, Z60x12/(60+20) Vv
I E—————
i)  Equivalent resistance of Rand Rv=RRJ(R+RV)
Therefore v=IRRJ(R+Rv)

RVRJRN) T

i) As 60U and R are connected parallel and the voltage across the combination is 6v,The

equivalent resistance of Rand 60U must be 20U. so R must be 30U ...

f)y B=pnl n—number of turns per unit length of the solenoid....oeeeeees
uo—Permittivity of free space

g E=Brlt'1/2=u°nlr2i1/2
ii)yThe edge ofthediscispositve T
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10B (@) The work function of a material is defined as the minimum amount of energy possesseq bya

e _ when inci
photon which is able to free an electron from the surface of a metal when incident op that
surface. (The value depends upon the nature of the metal.)

() (i)

The greater the intensity, the greater the number of photons that strike the sur‘fac.e Per unjt
area per unit time. Hence the greater the number of electrons C.mll'tc'd per unit time,

i.e. the photoelectric current increases but not the energy of t.hc individual photoelectropg.
The current is proportional to the intensity of the incident light.

(ii) Provided the [requency of the incident light is greater than the threshold frequency, thep an
increase in frequency will increase the energy of the photoelectrons (but the photoelectric
current will remain constant)

~Trerde VO =T -1-
Le. maximum energy of photoclectrons equals the energy of incident photon - work func-
tion,i.e. K =hf-@
max

(c) Einstein suggested that light consists of discrete units of energy, later called photons. The
energy per photon was proportional to the frequency of the light (E= hf). He assumed that
each photon surrendered all of its energy to one, and not more than one, electron, and that ap
electron absorbs, at most, one photon. Since Energy of photon is A4f and minimum photon
energy = iif (= @), thus, if £ < 1, the photon has insufficient energy to allow an electron to
escape. If > £ electrons will be emitted regardless of the intensity. The major significance

of Einstein's explanation was that light energy of a given frequency was not a continuouyg
amount of energy, but existed in discrete bundles (quanta) of energy.

. . he 6.63x107%
1) The energy of le photon, E=hf=—"ro=—T0"_—_

(d) (i) rgy of a single photon if 2 450x107
=442x10%1 -

. the cuergy per second
(11) The number of photons per second = —~EY P
the energy per photon

_ J
4.42%10°"
=113x10¥s"

(ii1) Light of wavelenth 450 nm is blue.

(iv) Enegty of each photon = 4.42 10-1°]

_4.42x10™"
T Lex10 Y
=276eV,
which is greater than the work function of the metal, therefore photon emission
will occur.
(v) If the power were increased five fold then

the number of photons emitted |

. ! - 15 en Y the laser per second increases by five times
(i.e. the intensity of the light increases five times)

» the number of electrons emitted from the surface increases five times
(i-e. the photo electric current increases five times)

.
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