Photoelectric effect Worksheet 2
Examples:
1. sy ESON0
; - Wo =400 J

Determine

a) whether electrons will be emitted: yes no

b) If yes, the energy of the emitted photoelectrons

Ek = not applicable (if you tried to calculate the Ek here — you would get a negative

value, and that is an indication that photoelectrons would not be emitted.)

Determine
a) whether electrons will be emitted yes no
b) if yes, the energy (Ekmax) of the emitted electrons Ek =E - Wo

= (no spaces
between values and
units)
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owss, . E=500
Wo =350 J

Determine
a) whether electrons will be emitted yes no

b) if yes, the energy(Ekmax) of the emitted photoelectrons Ek

c) Calculate the speed of the emitted
For this we use the formula from gr 10
Ek(max) = %2 m.v?

150 =% (9,11 X 109 )=

You use the mass of an electron
(which is always given on the data
sheet). The mass of the photon is
negligible and thus we only use the
mass of the electron.

taLIVEWORKSHEETS

E-Wo



_-==-._ f=4x10'"Hz
Wo=2x10%J

Determine
a) whether electrons will be emitted yes no
Firstly we cannot compare the 2 values, since one is energy and one is frequency.

So we calculate the energy of the light first (E) using one of the formulae below

h.c
™
E = hf

=6,63 x 1034 (4 x 10%)
=2,652x10% J {don’t round off yet}

So you can compare the two values
E>Wo
2652x10% > 2x10%

Thus photoelectrons will be emitted
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b)  Calculate the energy of the emitted photoelectrons

E = Wo + Ex
2652x102 =2x10%2 +Ek
Ek = x 10

c) Calculate the speed of the emitted
Ek(max] =% m.v?
6,52 x 103° =1(9,11 x 10%") v2

Vs m.s™

- E=2x%1070)
fo=3,5x105Hz

Determine
a) whether electrons will be emitted yes no
Firstly we cannot compare the 2 values, since one is energy and one is frequency.

So calculate the energy that the metal plate needs to emit electrons first (Wo) using
the formulae below

o = th

= 6,63 x 10 (3,5 x 10°) C_areful, ttj:is is i_n fact a bigger value,
since -20 is a bigger exponent value

=2,32x10% J then -27

2 x40 > D 3D w40*
E >Wo

Thus, yes photoelectrons will be emitted
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b)  Calculate the energy of the emitted photoelectrons

E =Wo + Ex
2x10%=2,32x10% +Ek
Ek = x10___ m.s

c) Calculate the speed of the emitted
Ek(max] =1 m.V2
2x1020=1%(9,11 x 1031) v2

Vs x10 m.s’?

6.  The threshold frequency of a metal is the same as the frequency of green
light.

Would the following colours of light emit photoelectrons:
a) blue: yes no

because (pick the correct option/s):

f of blue light > f of green light f of blue light < f of green light

E of blue > E of green light E of blue < E of green light

b) red: yes no

f of red light > f of green light f of red light < f of green light

E of red > E of green light E of red < E of green light

c) yellow: vyes no

f of yellow light > f of green light f of yellow light < f of green light

E of yellow light > E of green light E of yellow light < E of green light

*notice you don’t actually need to know the actual frequency values of each colour,
but rather just the order

ROYGEIV
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Frequency increases

Wavelength decreases f oc%

Energy increases E o f

Just take a quick look at what everything on the formula sheet represents in this
section:

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

o=
f

E=hf
E=h=

® @O

E =W, + Exmayx

where/waar

1
E=hf and/en W, =hf, and Eymax) = - rn‘w'ﬁ1Elx

©

f — frequency of the photon of light (Hz)

—

T — period of the wave (s)

2. E -energy of the photon(J)
h- planck’s constant: 6.63 x 1034
f — frequency of the photon (Hz)

3 E- energy of the emitted photon(J)
c- speed of light 3 x 108 m.s™’

taLIVEWORKSHEETS



A - wavelength of light (m)

4. E - energy of the photon (J)

Wo — work function of the metal — the min energy needed to shine on the metal
remove an electron from the metal plate (J)

Ekmax) — Kinetic energy of the emitted photo-electron (J)

5. W, - work function of the metal — the min energy needed to remove an
electron from the metal plate

fo — threshold frequency of the metal- the min frequency of the light shone onto
the metal in order to remove an electron from the metal plate

6. Exmax) — Kinetic energy of the emitted photo-electron (J)
m — mass of an electron: 9,11 x 10*'kg (given on the data sheet)

vimax— speed of emitted photo-electron (m.s™)

Formula not on the formula sheet:

c=f.A (sinceitisgivenasv="f. 1)

Watch this quick video covering a photoelecitric calculation
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G photongm be emi ;'s;'_-"_-.
-thus more photons hitt

Dhoioe;ectmns}. _:.

If the light's energy is highel
emitted. E > Wo
Increasing the brightn
emitted.
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Increasing the frec
-energy of the phof
-The number of phot
Thus the photons travel
faster.

-This causes the pt
have a higher speed wh
electrons emitted
number of emitted p
larger spaces between ea

IGrun light '
Frequency of the light: 5 x 107 Hz

Brightness of the light bulk: 50 W

Orange light
Freguency of the light: 6 x 107 Hz
Brighthess of the light bulb: 50 W

O
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