CHAPTER 11

DUPL NATURE OF RADIATION AND MATTER
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Short Answer Type 1 Questions (2 Mark)

1. State the laws of photoelectric emission.
Why photoelectric effect cannot be explained on the basis of wave nature of light? Give
any two reasons.

3. Analpha (a) particle and a proton are accelerated from rest through the same potential
difference. Find the ratio of their de-Broglie wavelengths associated with them.

4. A proton and an a- particle have the same de-Broglie wavelength..Determine the ratio
of (i) their accelerating potentials (ii) their speeds.

5. When an electron in hydrogen atom jumps from the third. excited state to the ground
state, how would the de-Broglie wavelength assoCiated with the electron change?
Justify your answer.

Answers (Short Answer Type 1 Questions, 2 Mark)

1. (i) For a given photosensitive surface, photoelectric current is directly proportional to
the intensity of incident light.

(ii) The maximum kinetic energy of photoelectrons does not depend on intensity but it
depends on frequency of incident«adiation and is directly proportional to it.

(iii) For a given photosensitive surface, there exists a certain minimum frequency of
incident radiation, called thresheld frequency below which no photoelectric emission
takes place, whatever may be,the intensity of incident radiation.

(iv)The photoelectric emission’is an instantaneous process.

2. (i) According to wave theory, Kinetic energy of photoelectrons must increase as the

intensity of light is increased. But, experimental observations show that, K.E. of
photoelectrons does not depend on intensity of incident light.
(ii)According to wave theory, if the intensity of incident radiation is sufficient
photoelectron emission should take place, whatever may be the frequency. But,
experimental observations shows that, if , no emission of photoelectrons takes place,
whatever may be the intensity.
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