
Case Study Based Questions 

Case Study 1 

The discovery of the phenomenon of photoelectric effect has been one of the most 
important discoveries in modern science. The experimental observations associated 
with this phenomenon made us realise that our, 'till then', widely accepted picture of 
the nature of light. The electromagnetic (wave) theory of light-was quite inadequate 
to understand this phenomenon. A new picture' of light was needed and it was 
provided by Einstein through his 'photon theory' of light. This theory, regarded light 
as a stream of particles. Attempts to understand photoelectric effect thus led us to 
realise that light, which was being regarded as 'waves', could also behave like 
'particles'. This led to the idea of 'wave-particle duality' vis-à-vis the nature of light. 
Attempts to understand this 'duality' and related phenomenon, led to far reaching 
and very important developments, in the basic theories of Physics. 

Read the given passage carefully and give the answer of the following questions: 

Q1. Which of the following phenomenon explain the wave nature of light? 

a. Interference b. Diffraction 

c. Polarisation d. All of these 

Q2. Wave-particle duality is shown by: 

a. light only b. matter only 

c. Both a. and b. d. None of these 

Q3. The experiment to explain the wave nature of light i.e., electromagnetic wave 
theory is given by: 

a. Hertz b. Einstein 

c. Lenard d. Huygens' 

Q4. The concept of photoelectric effect given by Einstein explains that the light is a: 

a. photon b. wave 

c. particle d. Both b. and c. 
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Solutions 

1. (d) All of these 

2. (a) Hertz 

3. (c) Both a. and b. 

4. (c) particle 

Case Study 2 

Lenard observed that when ultraviolet radiations were allowed to fall on the emitter 
plate of an evacuated glass tube, enclosing two electrodes (metal plates), current 
started flowing in the circuit connecting the plates. As soon as the ultraviolet 
radiations were stopped, the current flow also stopped. These observations proved 
that it was ultraviolet radiation, falling on the emitter plate, that ejected some 
charged particles from the emitter and the positive plate attracted them. 

Read the given passage carefully and give the answer of the following questions: 

Q1. Why do we not observe the phenomenon of photoelectric effect with non-metals? 

a. For non-metals the work function is high 

b. Work function is low 

c. Work function can not be calculated 

d. For non-metals, threshold frequency is low 

Q2. What is the effect of intensity on photoelectric current? 

a. It increases 

b. It decreases 

c. There is no change 

d. It varies with the square of intensity 

Q3. Name one factor on which the stopping potential depends. 

a. Work function b. Frequency 

c. Current d. Energy of photon 
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Q4. How does the maximum KE of the electrons emitted vary with the work function 
of metal? 

a. It doesn't depend on work function 

b. It decreases as the work function increases 

c. It increases as the work function increases 

d. Its value is doubled with the work function 

Solutions 

1. (a) For non-metals the work function is high 

2. (a) It increases 

3. (b) Frequency 

4. (b) It decreases as the work function increases 

Case Study 3 

An experimental setup of verification of photoelectric effect is shown in figure. The 
voltage across the electrodes is measured with the help of an ideal voltmeter and 
which can be varied by moving jockey J  on the potentiometer wire. The battery used 
in potentiometer circuit is of 16V and its internal resistance is 2 Ω. 

The resistance of 100 cm long potentiometer wire is 8 Ω. 

 

The photocurrent is measured with the help of an ideal ammeter. Two places of 
potassium oxide of area 50 cm² at separation 0.5 mm are used in the vacuum tube. 
Photocurrent in the circuit is very small, so we can treat the potentiometer circuit as 
an independent circuit. 

The wavelength for different colours of light are tabulated as: 
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Read the given passage carefully and give the answer of the following questions: 

 

Solutions 
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Case Study 4 

 

 

Read the given passage carefully and give the answer of the following questions: 
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Q4. Show the graph to represent variation of particle and the associated de-Broglie 
momentum wavelength? 

Solutions 
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Case Study 5 
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Case Study 6 
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Case Study 7 
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Case Study 8 
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Case Study 9 

Case Study 10 
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Case Study 11 
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Case Study 12

Case Study 13
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Case Study 14
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