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- QUESTIONS

9.7, What are the measurements on which two obscrvers in
relative motion will alway's agree upon?

‘on measurements for the 1wo observes are same ,

¢ i franses of reference. Moving with uniform velocity wrt.

exhr (inertial frames)

19.2. Dies e cslion s it e really passes more
slowly in moving system or that it only seems to pass
more siowly?

s Tim dinion mesns s g o hory of el bsrer e
" pears 1o run slow. So time dilaion is apparent

moving clocks

ekl ey

19.3. If you are moving in a spaceship ‘af a very high speed
relative to the Earth; would you notice a difference (a) in
your pulse rate'b of people on Earth?

Ans.The pule e 4 the persan . Who's s travelling in a space ship is not
Ehabdd wra clock inside the space ship. But he will experience the

ate of people on Earth, because the clock o which he is
oine to measure the pulse rte maves w.r.« Earth at lrge velocity

19.4. If the speed of light were infinite, what would the
equations of special theory of relativity reduce to?

Ans.1f we ke C - o then cquations of special relativity become as given

change in pulse &

belons

e wCox
19.5. Since mass is a form of energy, can we conclude that a
compressed spring has more mass than the same spring
when it is not compressed?
Ans. According o0 theory of special relativity the veriation of mass is due fo
ion nd 1ot due 10 position. As the compressed spring docs not move
03 there s no change in its mass. There s change of s P.E. only
19.6. As a solid is heated and begins to glow, why does it first
appear red?
Ans.  The salid when heated then 2t the Siart of it glow it ppears red. Because
* of beginning of its glow. It emits wavelength of red fight

rdistion
. What happens 1o total radiation from a blackbody if its
absolute temperature is doubled?

Ans.The tosl radistion intesity " s direcly proportional 10 4% powerof s
Kelvin's temperatre. 1t s sccording to Stepherr'sla.
According toths aw. when the temperatur i fcreased 10 double of s
value, then value of - icreases (2)¢ = 16 or It becomes 16 times grater.

19.8. A beam of red light and a beam of biue light have exactly
the same anergy. Which beam contains the greater
number of photons?

Ans. - Red light s les frequency then blue light. Therefore, the two colour
beams having same cnergy will contain difeent nmber of phosons. The
s number of photonsase prest in b light besm because it consiss
of photons of Izee fiequency, as comparcd with ed lght beam ad, 0
ach photon cemain ager energy then e light phoion

79.9. Which photon, red, green, or-blue carries the most (z)
energy and momentum (b)?

Ans. @) The photons of blue light have lsrge freque

aluc 50 (E = W) ese
s ave he Linest valu of cnergy s compare PR Ik ot
een colour light

o R el proportionsl to frequency or 7. %

et W afblongtn o blue dight is greatest than red or green As f

8 momentum is

pel

This shows that for srallest value of i the momentum s Jargest. This
proves that blue fight photons bave largest values of monsentum than red |

19.10., Which has the lower energy quanta? Radio waves or X-
rays.

Ans. The fiequency of
Mherefore. quanta of radia waves have fess nergy than qua

19.11. Does the brightness of a beam of light ynmanly depends
on the frequency of photons or on the number of
photons?

Ans. The brighiness means intensity

dio waves is very small as compared with x-ay

which depends primarily on the number of

Photons present i the be

19.12. When ultraviolet light falls on certain dyes, visible light is
emitted. Why does this not happen when infrared light
fails on these dyes.

Ans. T ultaviole light conain photons of high eners. These ire able to

ms of dyes. which during their de-excitation can cmit

excite the aton
frequencies. which are detectable by normal human eye.

Hot when infrz red radiation et upon the atoms of dyes
then these may be excited but. now. the dexcitation cnergy is Such that
i i masalen e SIS UG foui

of frequency of sisible specirum. 5o these eannot be detected by or

19.13. Will bright light eject more electrons from a metal surface
than dimmer light of the same colour.

Azs. The light of same colour an eect more clectzons o mecal surfce when
s i ) e conins b e of phns. 2
compured sih dimmer ligh:of same frequ

19.14. Will higher frequency light e/eu greater -number By
slecrons than ow requoncy

T clestons of lrge K. o5 compared

el s of e s s e
s depane o

rex and (K.

19.15. Whon light shines on a surface, is momentum transferred
to the metal surface?
i ook 20% e s vy s s n
by the reflecting surface. Thispakes
d from ihe ingidshu Nt 0 the
e 1 though gt el A s o i
ny b he vt MY
1.16. Why can red ligit be,used in a photographic dark room
when developing films, but a blue or white light cannot?
s [T ot G e light in visible spectrums have loss cnergy. than for
Blle or white light. Thercfore photographic fims and. the materi
ess effccted. in the presence of red light. Hence red light is
dark light is preferred in photographic dark

s As s rough o
reflecton: This emory- faabat

s 3l

19.17. Photon A has twice the energy of photon B. what is the
ratio of the momentum of A to that of B?

.

o PumPa=l:2

10.18.Why don’t we observe a Compton effect with visible light?

Ans. Visible light photans are of smaller energy and momentum than X ~ 1.
Thei penctcating power s almost negligible. So these are unable to show
Compton’s effect

19.19. Can pair production take place in vacuum? Explain?

Ans.  For paie production law of conservation of momentum requires that same
beavy nucleus should be present near the spot of pair production. This
heavy nucleus helps the two antparticles in, opposite directions. Jn
Vacuur it could ant be possible. So pair production cannot take place in

19.201s it possible fo create a single efectron from energy?
Explain?

Ans. The transfer of energy into mass requires the production 5o two particles
wwhich sct & antiparicle for cach other. So that when there recombine
together then their mass is totally converted into energy . again. Hence

19221, slocimns. behaved only like particles, what pattern
would you expect on the screen after the electrons fass
through the S double sit?

Ans. When clectrons have particle like properties only./then thése would pass
iough e ! 1 and fallion the sereen just in front of the st to

e st g A YA e seeen,

16,22 1f an efection and a proton have the same de Broglie
wavelength, which particle has greater speed?

The mass of proton is greater than mass of electron. If their energics are

b hoth of these have same value of de Broglic’s wavelength. Then we

<an use formula

Ans

mass () the velocity (+) most be small, Hence

aves with lessr veloeity than lecto

16,23, We do mot notice the de Broglie wavelength fora pitched
cricket ball. Explain why?

A, According 1 de - Brogle’srelation

For particles of large mass (like pilched) cricket ball) the value of
wevelength * . becomes so small that it cannot show wave characterisics
and cannot be noticed
19.24. If the following particles all have the same energy, which
the shortest wavelength? Electrons, neutron, proton.

The K E. of a moving panicle is given by K E. =3 mv*

>

This relation shows that if (K E ) of electeon. proton, neuiron and alpha
panicle is same. then fa particle of small mass. the linear momentum is
also small (P* o2 2m) and for small value of *9" %, is large, according to
fosmuls

b

»
This proves that electron bas largest value of wavelength for smallest

man arge).

- polariztion properties of light confirm ware

oo, Uk, W 4 phnlodotbs e i Cirpan s M
show the particle nature of pericle.

19.26. What advantages an electron microscope has over an
optical microscope?

Ans. I electron microscope fast moving electrons are wsed to produce deailed

imiage. The wavelength of electrons is very small o its resoling powet is

“ery large. It can resolute & disance of 0.3wm o Inm wherels Ol
imicoscope s th esohng poer = 02 m This s e st
i v Sl Ry

of il SRRTPBTCEh ojec can alo be

o1 niciodeopdcan hot do.

19.27. Mcasuremenls Show"a precise position for an electron,

{hose measurements show precise momentum also?
Explain?

Ans The less is unceriimy in the measurement of position of a particle (or
mare precise is position measurement) the uacertainty in the measurement
of momentum s lsrge. sccording 10 uncerinty relation given by
Heiser
S0 it is mot possible to have more precise measurement of momentum
when its position is measured precisely




