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In a cathode ray tube, the beam of electrons from the electron gun is deflected vertically when a p.d. is applied between the deflection plates, P and Q, of length L and separation d. Which of the following changes will increases the deflection of the beam for a given p.d. across the deflection plates ?

(1)
Increasing the length L of the deflection plates.

(2)
Increasing the p.d. V between the filament and the anode.

(3)
Increasing the separation d between the deflection plates.



A.
(1) only

B.
(3) only



C.
(1) and (2) only



D.
(1), (2) and (3)

2.
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A.C. voltages of frequencies f1 and f2 are applied to the x-plates and y-plates of a CRO respectively. The trace observed is shown above. f1 : f2 is equal to



A.
1 : 4.

B.
1 : 2.




C.
2 : 1.

D.
4 : 1.

3.
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The energy of a certain atom are as shown. Which of the following may undergo an inelastic collision with the atom ?


(1)
a photon with energy 6E

(2)
an electron with kinetic energy 3E

(3)
an electron with kinetic energy 5E


A.
(1) only

B.
(3) only



C.
(1) and (2) only



D.
(2) and (3) only

4.
A hydrogen atom absorbs a photon of wavelength λ such that the electron in the ground state (energy level corresponding to n = 1) is brought to an excited state (energy level corresponding to n = 2). What is the maximum wavelength of a photon that can cause ionization of a hydrogen atom in the ground state ?




A.
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B.
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C.
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D.
2λ
(Essay)

5.
Give brief account of the collision of high energy electron collisions with gaseous xenon atoms, explaining whether it is elastic or non-elastic.








(2 marks)

(Structural question)

6.
In a photoelectric experiment, a thin metal plate of dimension (4.0 × 10-3) × (4.0 × 10-3) m2 is illuminated with a parallel beam of ultraviolet light of wavelength 180 nm. The work function of the metal is 2.34 eV.


Given :
Planck constant = 6.63 × 10-34 J s




Charge of an electron = 1.60 × 10-19 C


(a)
What is meant by the work function of a metal ?






(1mark)

(b)
Explain why photoelectrons are emitted with different speeds though the energy of each incident photon is fixed.











(1 mark)

(c)
(i)
Calculate the maximum kinetic energy of the photoelectrons emitted.

(2 marks)


(ii)
Find the stopping potential.









(1 mark)

(d)
The intensity of the ultraviolet light used is 5 W m-2 and it falls normally on one side of the metal plate. Find, in the absence of the stopping potential, the number of photoelectrons emitted per second. Assume that every incident photon can successfully release a photoelectron.











(3 marks)

(e)
State the change in (i) the stopping potential and (ii) the number of photoelectrons emitted per second, if another source of ultraviolet light with the same intensity, but having a larger wavelength, is used. Explain briefly.







(4 marks)
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5.
On collision some of the K.E. of the electron will be ‘absorbed’ by atom,
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exciting the atoms to a higher internal (quanta) energy level
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and the electron will continue with a reduced K.E.
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Thus K.E. is not conserved and collision is non-elastic.







[image: image10.wmf]2

1

 2
6.
(a)
The minimum energy/work done for liberating an electron from the surface of a metal. 1 1


(b)
Part of the energy gained by an electron from a photon is lost through a number of



collisions with the surrounding electrons/ions.







1 1


(c)
(i)





h
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= K.E.max + Φ



  6.63 × 10-34 
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= K.E.max + 2.34 × 1.60 × 10-19



1








 K.E.max
= 7.31 × 10-19 J (or 4.57 eV)




1 2



(ii)
e Vs
= K.E.max




 Vs
= 
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= 4.57 V













  1


(d)
Energy supplied per second
= 5 × (8.0 × 10-3)2






1









= 8.0 × 10-5 J



Energy of each photon
= 6.63 × 10-34 × 
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= 1.11 × 10-18 J
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 No. of photoelectrons emitted per second
= 
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= 7.21 × 1013





1 3


(e)
Stopping potential would decrease as the energy of each photon decreases,


1



the maximum K.E. of the photoelecrtrons emitted decreases.




1



The number of photoelectrons emitted per second would increase since intensity
1

is constant and each photon has less energy, the number of photons arrive per

second would increases.












1 4
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