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5. (10 points)
A proton of mass m,, and charge e is in a box that contains an electric field E, and the box is located in Earth’s

magnetic field Bg,y,. The proton moves with an initial velocity v vertlcally upward from the surface
of Earth. Assume gravity is negligible.

(a) On the diagram above, indicate the direction of the electric field 1n51de the box so that there is no change in
the trajectory of the proton while it moves upward in the box. Explain your reasoning.
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(b) Determine the speed of the proton while in the box if it continues to move vertically upward. Express your
answer in terms of the fields and the given quantities.
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GO ON TO THE NEXT PAGE.
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The proton now exits the box through the opening at the top.

(c) On the figure on the previous page, sketch the path of the proton after it leaves the box.

(d) Determine the magnitude of the acceleration a of the proton just after it leaves the box, in terms of the given
quantities and fundamental constants.
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GO ON TO THE NEXT PAGE.
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5. (10 points)
A proton of mass m,, and charge e is in a box that contains an electric field E, and the box is located in Earth’s

magnetic field Bg, . The proton moves with an initial velocity v vertically upward from the surface
of Earth. Assume gravity is negligible.

(a) On the diagram above, indicate the direction of the electric field inside the box so that there is no change in
the trajectory of the proton while it moves upward in the box. Explain your reasoning.
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(b) Determine the speed of the proton while in the box if it continues to move vertically upward. Express your
answer in terms of the fields and the given quantities.
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GO ON TO THE NEXT PAGE.
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The proton now exits the box through the opening at the top.

(¢) On the figure on the previous page, sketch the path of the proton after it leaves the box.

(d) Determine the magnitude of the acceleration g of t
quantities and fundamental constants.
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GO ON TO THE NEXT PAGE.
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