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Lesson 22.1: A Particle Model of Waves
Worksheet

Question 1: A photon has a frequency of 7.0 x 10" Hz.

a) Calculate the energy of the photon in joules.
b) Convert the energy to electron volts.
c) Determine the wavelength of the photon.

Answer

a)E(J) =hf » E =(663%x10734)(7.0x 1014) > E =4.64x1071%]

4.64x1071°

b)E(eV) :W - E=290e¢eV
8
OA=% - A= 5 1=429x1077m = 429 nm
A 7.0x10

Question 2: Light of wavelength 450 nm strikes a metal with work function = 2.30 eV.

a) Calculate the photon energy.
b) Determine the maximum kinetic energy of emitted electrons.
c) Determine the stopping potential.

Answer

1240

a) E(eV) = 250

= 2.76 eV
b)KE=E—-W —» KE=276—-230 - KE=046¢€V

) KE(eV) =V, - V,=046V
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Question 3: The threshold frequency of a metal is 5.5 x 10" Hz.

a) Calculate the work function in joules.
b) Convert the work function to eV.

Answer

a)W =hf, > W =(6.63x1073%)(5.5x 10*) = 3.65 x 10719

b) W = 3.65x10719

= 1602x10-19 2.28eV

Question 4: An electron is emitted with velocity 1.8 x 10 m/s.

a) Calculate the kinetic energy in joules.
b) Convert the energy to electron volts.

Answer

a) KE =-mv? - KE =-(9.11x1071)(1.8 X 1052 » KE =1.48 x 10718]

—18
b) KE =22 _924¢r

T 1.602x10719

Question 5: A photon has wavelength 520 nm.

a) Calculate the photon energy in eV.
b) Calculate the photon momentum.

Answer

a)E =22 =238er
520

_h_ 663x1073* 27 )
b)p = 1= Sromin = 1.27 x107*" kg - m/s

@the_garden_academy ﬁ The garden academy @www.thegamnaudemy.net 0 00971569174493 _}




A
THE

GARDEN
= ACADEMY

Question 6: Light of wavelength 280 nm strikes a metal with work function = 3.2 eV.

a) Calculate the photon energy.
b) Determine whether electrons are emitted.

Answer

a)E =22 —1443¢v
280

b)E>W — 4.43 > 3.2. Electrons are emitted

Question 7: An X-ray photon has wavelength 0.025 nm.

a) Calculate its energy in eV.
b) Calculate its momentum.

Answer

a) E =222 =496 x 10*eV
0.025

b) p=ﬁ—w=2.65x10‘23kg-m/s

A 0.025x1079

Question 8: The stopping potential in a photoelectric experiment is 2.5 V.

a) Calculate the maximum kinetic energy in eV.
b) Convert the kinetic energy to joules.

Answer

a) KE 0 (eV) =V - KEp(eV) =25eV

b) KE = (2.5)(1.602 x 1071%) = 4.01 x 10719
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Question 9: Light of wavelength 350 nm is incident on a metal surface.
The threshold wavelength of the metal is 520 nm.

a) Calculate the work function of the metal in eV.

b) Calculate the energy of the incident photon in eV.

c) Determine the maximum kinetic energy of the emitted electrons.
d) Determine the stopping potential.

e) Calculate the maximum kinetic energy in joules.

Answer

aAw =22, w=22_738¢r
2o 520

b)E=22 5 E=220_354¢y
A 350

) KEpgx =E —W — KEnge =3.54—238 > KEn,, =1.16eV

d) KEpoy (eV) = AVp(V) > AV, = 1.16V

e) KEp0 () = (1.16)(1.602 x 1071%) = 1.86 x 10712
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Question 10: A metal has threshold frequency 4.5 x 10'*Hz.
Light of frequency 7.5 x 10" Hz shines on the surface.

a) Calculate the work function in joules.

b) Convert the work function to eV.

c) Calculate the energy of the incident photon in eV.

d) Determine the maximum kinetic energy of the emitted electrons.
e) Determine the stopping potential.

Answer

a)W =hfy > W =(6.63x%1073%)(45 x 1014) = 2.98 x 10717

2.98x1071°

b) W (eV) = === = 1.86 eV
_ hf _ (663x1073")(7.5x1014) _
OE = e 1.602x10~19 = 3.10eV

dKE=E-W - KE=310—-186 - KE =1.24¢V

e) KE(eV) = AVy(V) - AV, = 1.24V
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