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Dual nature of matter and radiation

Test Paper-i
MAX MARKS: 30 TIME: 90Mts

Sl.No. QUESTION ANSWER PAGE MARKS
1 Plota graph showingthe variation of photoelectric current with collector plate

potential for light of same intensity at various frequencies. Also giveany two
inferences fromthe graph. Page:391
2 Plota graph showingthe variation of stopping potential with the frequency of
incidentradiation fortwo different photosensitive materials having work-functions
W1 and W2(W1>W2). On what factors does the
i. Slope and
ii. Intercept of the linesdepend? Page:392
3 Two monochromaticradiations of frequencies nland n2 (n1>n2) and havingthe
same intensityareinturn,incident on a photosensitive surfaceto cause
photoelectricemission. Explain giving reasonin which case (i) more number of
electrons will be emitted and (ii) maximum kineticenergy of the emitted
photoelectrons willbe more. Page:392
4 Find the statementwhichis nottrue from the following Page:392
a. Thestoppingpotential varies linearly with the frequency of incident
radiation fora given photosensitive material. 1
b. There exists acertain minimum cutoff frequency for which the stopping
potential is zero.
c. Forafrequencyvofincidentradiation, lowerthan the cut-off frequency v,,
no photoelectricemissionis possible evenif the intensityislarge.
d. The maximumkineticenergy of the photoelectrons does not vary linearly
with the frequency of incident radiation, butisindependent of its intensity.
5 Find fromthe following whichis notas perthe experimental features and
observations of photoelectriceffect. Page:392
a. Foragiven photosensitive material and frequency of incident radiation, the
photoelectriccurrentis directly proportionalto the intensity of incident
light.
b. Foragivenphotosensitive material and frequency of incident radiation,
saturation currentisfoundto be proportional tothe intensity of incident

radiation
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c. Stoppingpotentialisdependentonintensity of the incidentradiation

d. Foragivenphotosensitive material, there exists a certain minimum

frequency called threshold frequency below which no emission takes place.

a. Why photoelectriceffect cannot be explained on the basis of wave nature
of light? Give reasons. Page:393
b. Write the basic features of photon picture of Electromagneticradiation on
which Einstein’s photoelectricequationis based.
What is the expression to find the maximum kineticenergy of the electron emitted
fromthe metal surface whenaquantum of energy hvis incidenton the metal
surface? What doyou call the equation? Page:394
Give the factors on which maximum kineticenergy of the electron emittedin
photoelectriceffect depends upon. Page:394
Define threshold frequency. Page:394
Explain whyfora frequency v>v,, the threshold frequency Photoelectriccurrentis
proportional tointensity Page:394
What is the basicelementary processinvolved in photoelectric effect? What type of
processitis? Page:395

How the frequency does varies with stopping potential. What type of graphical

relation doyou expectfromthe relation? Page:395
What are the properties of photon? Page:395
Which experiment confirms the particle nature of light Page:395

During which yearEinstein was awarded Noble prize for his contribution to
photoelectriceffect. Page:395
Who isthe other scientistawarded noble prize for the Photoelectriceffect same
and inwhichyear? Page:395
Give any three points on the photon picture of Electromagneticradiation. Page:396
Monochromaticlight of frequency 6X 10 **Hzis produced by a laser. The power
emittedis2 X 103W. Page:396

a. Whatisthe energyofa photoninthe lightbeam?

b. How many photons persecond on an average, are emitted by the source?
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