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2. {15 points)
In a television set, electrons are first accelerated from rest through a potential difference in an clectron gun.
They then pass through deflecting plates before stnking the screen.
{a} Determine the potential fJifi!_E__lj_ﬂr‘:E-E through which the electrons must be accelerated in the electron gun
in order to have a speed of = 10" m/s when they enter the deflecting plates.
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The pair of horizontal plates shown below is used to deflect clectrons up or down in the television set by
placing a potential difference acress them. The plates have length 0.04 m and separation 0.012 m, and the
right edge of the plates is 0.30 m from the screen. A potential difference of 200 V is applied across the plates,
and the electrons are deflected toward the top of the screen. Assume that the electrons enter horizontally
midway between the plaies with a speed of 6.0 x 107 m/s and that fringing effects at the edges of the plates
and gravity are neghgible.
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(h) Which plate in the pair must be at the higher potential for the electrons to be deflected upward? Check the
appropriate box below.

mﬁjppﬁr plate El Lower plate

Tusnfy your answer.
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(¢) Considering enly an electron’ s motien as it moves through the space between the plates, compute the
following.

1. The rime required for the electron to move through the plates
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(e} Snll neglecting gravity, describe the path of the electrons from the time they leave the plates until they
sirike the screen. State a reason for your answer,
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2. {15 points)
In a television set, electrons are first accelerated from rest through a potential difference in an =lectron gun.
They then pass through deflecting plates before striking the screen.

{a) Determine the potential difference throngh which the electrons must be accelerated in the electron gun
in order to have a speed of 6.0 x 107 m/s when they enter the deflecting plates.
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The pair of horizontal plates shown below iz used to deflect electrons up or down in the television set by
placing a potential difference across them. The plates have length 0.04 m and separation 0.012 m, and the
right edge of the plates is (.50 m from the screen. A potential difference of 200 V is applied across the plaies,
and the clectrons are deflected toward the top of the screen. Assume that the electrons enter horizontally
midway between the plates with a speed of 6.0 % 107 m/s and that fringing effects at the edges of the plates
and gravity are negligible.
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Note: Figure not drawn to scale.

(b} Which plate in the pair must be at the higher potential for the electrons to be deflected upward? Check the
appropriate box below.

m Upper plate

Justify vour answer.

§ Lower plate
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ic} Considering only an electron’s motion as it moves through the space between the plates, compute the
following,
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(d)} Show why 1t is a reasona shle assumption 1o neglect gravity mlart el

e crause Iiag moss  OF
£l Crian W =0 %W-ﬂ.“.

{¢) Still neglecting gravity, describe the path of the electrens from the tme they leave the plates untl they
strike the screen. State a reason for your answer.
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2. (15 pointg)
In a welevision set, electrons are first accelerated from rest through a potential difference in an electron gun.
They then pass through deflecting plates before striking the screen,

(a) Determine the potential difference through which the electrons must be accelerated in the electron gun
in order to have a speed of 6.0 x 10° m/s when they enter the deflecting plates.
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The pair of horizontal plates shown below is used to deflect electrons up or down in the television set by

placing a potential difference across them. The plates have length 0.04 m and separation 0.012 m, and the

right edge of the plates is (.50 m from the screen. A potential difference of 200 V is applied across the plates,

and the electrons are deflected toward the top of the screen. Assume that the electrons enter horizontally

midway between the plates with a speed of 6.0 x 107 m/s and that fri nging effects at the edges of the plates
and gravity are negligible,

;.._D_mm S — D.S [ ————— s
|
' . e can e
0012 Electron
2m
Beam Screen
i
S S —— S ——

=1 b

(b} Which plate in the pair must be at the higher potential for the electrons 1o be deflected upward? Check the
appropriate box below,

D Upper plate @ Lower plate
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{c) Considering only an electron’s motion as it moves through the space between the plates, compute the
following.

i. The time required for the electron to move through the plates
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ii. The vertical displacement of the electron while it is berween the plates
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(d) Show why it is a reasonable assumption to neglect gravity in part (c).
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(e} 5till neglecting gravity, describe the path of the electrons from the time they leave the plates until they
strike the screen. State a reason for your answer.
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